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Iil. Status of Promotion of Biotechnology at Ministry of Agriculture, 
Forestry and Fisheries 


III-l1. FY91 Budgetary Measures Concerning Biotechnology-Related Matters 


Biotechnological developmert in the agriculture, forestry, fishery and the 
food industry is expected to pave the road to the future for these industries 
through drastic improvement of productivity. Therefore, the Ministry of 

Agriculture, Forestry and Fisheries (MAFF) plans to carry out systematic and 
priority research in fundamental and pioneering fields, continually promote 
large-scale long-term projects for developing revolutionary technologies in 
each of the industries, and revise and strengthen policies for promoting 


implementations of R&D results. 


MAFF plans to secure a total budget of approximately #¥6.3 billion for FY91 
biotechnology-related matters. 

Note:--This total outlay includes an outlay for tests and R&D projects 
appropriated for the secretariat of the Agriculture, Forestry and Fisheries 
Research Council and outlays for practical implementation, propagation and 


encouragement of new technologies appropriated by bureaus and agencies under 


MAFF. 


(Biotechnology-Related Outlays) 








(Unn: ¥1 million) 
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L Promouon of totechnoiogy R&D concerning advanced \ 388 im 
technaologpes in agnoulture, forestry, fishery and food industry 
1. Promoton of fundamental and proneenng RAD proyects aumung 3,091 3343 
for the 2is century 
0 372 +Research on nce genome analyms (new project) 
0 107 Comprehenave project concerning development of new highly 
funcuonal matenais by altenng structures of sacchandes (new 
Project ) 
91 91 «Development of assesament techniques for transducuon of 
recombinants hosystem 
45 427 eComprehenave project concerning clanficauon and opumal 
control of ecological orders in agriculture, forestry and fishery 
498 45! eComprehenave project for developing new technologpes in 
agriculture, forestry and fishery through clanficaton and contro! of 
mologcal information (Bio-media Plan ) 
118 118 Seed culture research as advanced technology in motechnology 
(commusmoned to univeraues 
“0 4\4 Comprehensive research project concerning motechnologscal 
plant breeding 
$1 SO «Development of new hybrid cultivation systems for nurseries 
(submdies to private sector) 
83 83 *Analyas of animal genes and development of genetuc application 
technologpes 
112 112 eDevelopment of new steer breeding technology based on multuple 
pregnancy through in vitro incemination 
32 62 *Biotechnologcal breeding tests for demgnated species 
261 262 *Promotion of regonal biotechnology R&D projects | ubmdies to 
prefectures) 
$33 $37 *Admunistrauion of gene bank for agriculture, forestry and fishery 
2 Promotion of technologcal innovation projects in food industry 726 $65 
89 86 *Development of technologes for alternng and sophisucaung food 
functionalites 
121 121 *Development of supply technologes for high-quality vegetables 
and fruits through clarifying post-harvest physiology (join research 
with private sector) 
iM 129 *Development of high-density, mass-culture food production 
sysem with super-high pressure 
100 95 *Development of technologies for altering enzymatic funcuons in 
food industry 
51 SO *Development of technologes for applying advanced bio-synthems 
systems to increase hermade producuvty 
0 49 Development of key technologies for producing highly functional 
fertilizers 
% 35 *Development of key technologies for implementing 
3. Biotechnology development and strengthen practical application % % Establishment of biotechnology application systems through 


yases 











uulization of regional resources 







































































industry 


4 Promovon of international eichang: concerning trotechaoiogy 7 bad Funding for OECD wnternguceaad pow research 

research 
+lnternadona jouw! research projects concerning advanced 
technology developmen: 

[l. Promou [ large-scale germ resca projects 1411 1s 

sm -<Comprehengve research proyect concerning development of 

tilogpcal funcuons and applcaton technologpes for sew usage 
cTeawon (few project) 

142 14 ““anficaton of eco-system trends and development of trend 
predscton technologpes io agnculture, forestry and fishery in ght of 
earth environmental changes expanded proyect) 

~ » +Development of new paddy field crops to meet increased demand 
| Super-noe Program) 

386 376 elmprovement of quality of field crops, pnmanily wheat, and 
development of productmty umprovement techaologes (new proyect 
on recombination ) 

ey +Deveiopment of umproved agncultural disease preventon 
technologpes umng tologca) funcuons including plant ummunives 
Ill. Development and applicauon of new technologes 1S Pl, ) | 
1. Promotion of supenor seedling supply through tissue culture 474 2 +Tissue culture-related part of supenor seed and seedling supply 
guarantee project 
2. Promotion of umplementation of new agncultural 8 37 +Proyect to promote development and pracucal application of 
technologes arufical seeds (new project) 
+Proyect to promote smooth application of natural enemy 
Orgamiams under contro! divermficaton promotion proyect (new 
project) 
3. Promotion of implementation of new technologies in livestock 1,186 1,209 Project to promote development of practical hotechnologcal 
industry processes appicabie to livestock industry (sew project) 
4. Promotion of application of advanced technologies in food 242 342 +Development of envi: mpaubie food peckagng 
industry technologes (new proyect) 
5. Development and application of new technologes for lumber 185 191 +Proyect to promote utihzation of tree extract components (Green 
procesang Spirit Project) 
6. Development and application of new technologes for marine 29 vil *Manne farm sytem development project umng hotechnology 


(new project) 





*Fund for developing ologcal cleaning technology for oi 
polluuon under fund for rescuing o1l-contamunated fishery and fund 


for oil polluuon disaster prevention (new project) 




















Agncultural Improvement Fund 














Bio-oriented Technology Research Advancement Insutution 3,500 3,500 Investment and loan for bio-onented technology research proyects 
(BRAIN) 

Japan Development Bank 4,000 4,000 Loan for promoung biotechnology industnalization 

Hokkaido Tohoku Development Finanaal Corp 0 300 Loan for promoung commeraalization of regonal trotechnol 

ony 
Agricultural and Fishery Financial Corp Part of Part of Loan for joint facihues for hotechnology utilization 
24,300 23,700 
100 100 Loan for virus-free seedling breeding facilites 





I]I-Promotion of Biotechnology R&D by MAFF 


1. R&D Projects and Project-Assigned Organizations 











(1) Biotechnology Field 
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Project 


Proyect-Carrying Organization 
(Consignee Organization} 


FY91 Outlay 
(FY9O Outlay ) 
in ¥) milhon 


—- SE a 


Proyect Term 





Comprehenave research project & 
tughly funcuonal matenais th: 
modificaton of sacchandes 


teveiop 


ugD S@ructural 


Navona lasitute of Agrotologcal Resources NIAR) Nacosa 
lnasutute of Animal lodumry (NAl), Frux Tree Research Seanos 
FIRS). Vegetable, Ornamenta Crops and Tea Research Stason 
VCTRS). Natonal Insutute of Anumal Health (NIAH), Nasocal 
Food Research lamtute NFRI) Nacona Research lnspmte of 
Foremry NRIF). Central Fishery Research Laboratory (CFRI 
Hofunku Agncultural Experument Suton Hotuniu AES 
Tohoku U. Pulwyama U_. and Somety for Techao-anovation of 
Agriculture, Forestry and Fishery, Inc. (STAFF 


Fy! . Pv 





Comprehenave research project to clanf¥ and 
puma) cOntro! ecologca 


agriculture, forestry and fishery 


réers related \& 


Natonal Agnculture Research Center (NARC) Nauoaal loacute 
of Agro-enmronmenta Sacnces NIAES) NIAL Naw ca Grvwiand 
Researc! inswtute (NOR). FIRS, VCTR5, Hokkado Agncultural 
Expenment Stauon Yowhaco AES) johotu Agncultural 
Ezpenment Stauon TA.) )). HAES, Chugotu Agncultural 
Exzpenment Stanton (AES). Kyushu Agncultural “zpenment 
Staton (KAES) Senculrai & E. ~mologcal kesrarch lnmitute 
SERI), NIAH, NRIF_ Hokkado «ponal Fishery Research 
Laboratory Hokkado FRL) Toho&u Reponal Fishery Research 
Laboratory ‘Tohoiu FRL) Chuo Regonal Fishery Research 
Laboratory (Chuo PRL). Nanseika Regonal Fishery Research 
Laboratory Nansmka FRI) Seika Reponal Fishery Research 
Laboratory Seika FRL) Japan Sea Regonal Fishery Research 
Lavoratory Japan Sea FRL) Ocean Regona! Fishery Research 
Laboratory Ocean FRL) Natonal Research lasutute of 
Aquaculture NRIA) Natonal Research Insutute of Fishery 
Engneenng NRIFE) Hotkadc Salmon Hatchery (HSH), College 
{ Fishery (COF 

wate Prefecture lnswtute of Anumal Industry, Hottkado | 
Tohoku U_ Tokyo U. Mie U. Kyoto U. Otavams U_ Shimane U 
Koch: U_ Kyushu U_ Natonal Insitute of Genenas (NIG)-MOE. 
Hokkaido Toka U_ Kitazato U. Mem U_ Soaety of Manne 
Industry Research. Inc 


45 





Comprehenave research project to develop new 
technologes for agnculture. forestry and fishery 
through danficaton and control of hologcal 
information 


NARC. NIAR. NIAES. NIAL FIRS. VCTRS, Hokkaido AES 
TAES, KAES. SERL NIAH. NFRI NRIF. Tohoku FRL. Chuo 
PRL. Nansrika FRI. NRLIA_ COF 

Tohoku U_ Tsukuba U_ Tokyo U_ Tokyo U. of Agriculture and 
Technology (TUAT), Osaka U_ Shumane U. Kagawa U_ Nagoya 

U. Kumamoto U. Tachilu UU. Hokkaido U_ Pujita-Gakwen Health 
U., Teikyo U_ Tokyo Institute of Technology (TTT), Gumma U. 
Saga U_ O&azalo Natonal Cooperauve Research Organizavon 
ONCRO), Saitama Medical College 


48) 





Analyas of animal genes and development of 
application technologpes 


NIAL SERIL NIAH, Chuo FRL. Seka FRL, NRIA 
ONCRO, Kyoto | 


FY9! ~ FY 





Development of new breeding technology for 
hugh-meat-yelding steer based on plural 
pregnancy through in vitro ferulizavon 


NARC. NIAL NGRI Hokkado AES. TAES. CAES. KAES, NIAH 
Kitazato U_ Livestock Improvement Technical Center of Livestock 
improvement Foundauon, Inc 





Comprehenave research project concerning 
motechnologcal plant breeding 


NARC, NIAR. NIAES. NGRI FIRS, VCTRS, Hokkaido AES. 
TAES, CAES, Shikoku Agricultural Expernment Station (SAES) 
KAES. SERI NFRL. Tropical Agnculture Research Center 
TARC), NRIF. Seika FRI 

(Tokyo U., Saitama U. Nagoya U. Kyoto U. Kyoto Institute of 
Technology (KIT), Kyoto Prefectural U 





Development of amsesament techniques for 
introducing recombinant hologecal system 


NIAR, NIAES, NIAH, NFRL. NRIF 

(Tsukuba U. Tokyo U. TIT, Science U. of Tokyo, Teikyo U. Japan 
Plant Health Association, Inc. Takara Shuzo Co. Lid, Shimadzu 
Corp., Safety Soence Research Insutute of Mitsubishi Chemical 
Industnes Lid. Biosystem International Inc. STAFF) 


91 
(91) 





Development of supply technology for high- 
quality vegetables and fruits through clarification 
of post-harvest physology 








FTRS, VCTRS, Hokkaido AES, CAES, SAES, National Research 
Institute of Agricultural Econ .nics (NRIAE), NFRI 
(Nagoya U. Chiba Prefectural Agricultural Experiment Station) 


























(2) Other Related Fields 


ee, ee 





Provext < arrwag Organza 
sageee Nga rao* 
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Proeext Term 





MARC NLAR NIAES NEAL “RL FIRS VCTRS Moekad 
AES TAES. Homenie AES CAES S455 5S SERL MAH 
NMPRL NRIF Cheo FRI. NRIA COF 

Tehets U. TUAT. Towams Mc Apoe | ett 
Ryeste _ Ramuse Gatees Tome CoGege of Pharman 
HMoemaede Prefecture Foremm Emperamen: Matoc feate Pciectu es 
Sencuttsre Eaperemen canoe Y amagms Prefecture Sencutirs 
Eapermen: Kapoc Miwag Prefecture Agooetirs han: cee 
Ebume Prefectura [ecteca (cote: O@pegws Prefecture 
Agoeuitara’ Expermmest Seapon, Asst Yusts Corp. Om Paper 
Lad. Meme Nome Co. Lat. Micmtes Raewe Co. Lad 


j 
| 


‘* 





Dewetopment of sew cvpe padkty Send crops 5 
empand femanc Super nce pian 


MARC NILAR. Hoekede AES Tohom AES Hoeenike AES 
CAES, SABES. KAES NRL TARY 

Clits U_ TUAT Magee Avocc, © omexs + eo em 
Hogmado Prefecture Kamgges Agocut.:e Expenmes! Scauos 
Aomor Prefecture Agncuitura Lapenment Manoe Mag 
Prefecture Fursagwe Agnowture Exzpenmen: Sacoc “ugate 
Prefecture Food Ressarct lamesue [owas Prefecture Agncuture 
techasces Cente: Pumu: Prefecture Agncutura Eaperment Kawwoo 
Acct: Prefecture ineegrmet Agncuts:s baperment Sam Ac 
Prefecture Food iegumn Expenment Maton “tara Prefecture 
Agrcaiturs Experment Samoc Hroguma Prefecture Food 
laguar Tectasca (enter Miwag Prefecture tegraet Agncuits:s 
Eapenmest Saatoc Ragogums Prefecture Agncuitura Fapen mes 
Seaton, Kameds Sees Co. Lat. Towo Seems Kasha Lat 
Kabumesumune Shuzo Co Lid 


iy | 





Devetopment o/ techaologes for mprowag 
quabty and producuwty for Seid cropa prmaniy 
for wheat 


NARC NIAES NIALL NOR] Necoea Research lame 
Agrcultura Eagacernng NRIAF Hoemado AFS Totmogs AES 
Homgunim AES. CAES SABES KAES NPRI 

Japan Soacety of Gran Sanctoe ix Hoeiade Prefecture Kicam 
Agreuitura Expenmest Suatos Hogsado Prefecture ( entra 
Agveuitura Expenmest Manoc Hogtiec Bumes Co. Lid Puts 
Preiecture Agnocuitura Expenment Scauoe Toctig Prefecture 
Agneuitura’ Expenment Scanoc Nagao Prefecture (busines 
Agreuitura Expenmen: Sacon BRAIDS 





Tread search and predicboa capetalty 
deveiopment for eco -suiems concerning 
agneulture, forestry and fishery in changag earth 


NARC NIAR. NIAES MORI FIRS Tomtom AES Mokernke AES 
KAES, NRIF_ Cheo FRI. Japan Sea FRI. COF 
Tobosu U. Teaiube | Totve | Ayoee | Ome Cory | 


* 
‘ 





Development of better health preservatoc 
techaologes for agncultural products by umng 








2. Description of Research Project 


< Biotechnology Field> 


MARC NIAR. NIAES. NORI Hotkado AES. Totem AES 





_ 





ry ys 
ryYS== . FY 
rYu W FY 
rY@ . FY* 
FY . FY* 


Hokuriku AES. CAES. SAES. KAES. SER MIAH. NFR 


totogcal functions including pian! mmunity Rerag U_ Kyoto Prefectural U_ Chids | 





(1) Comprehensive research project to develop highly functional materials through structural 


modification of saccharides 


(FY91 through FY00) (FY90 Outlay: ¥0) 


FY91 Outlay: ¥107 million 


A. Objectives 











Sacchandes not only comstitute the essential components of Deotogucal pofymerns such « aril 
membranes, but ais) are sand to play 4 kev role 2 the molecules that compose the actweh functional 
segment of various | hyswologically actwe substances) The ofjectrves of the progect are to clarify the 
relatonship between siructure and function of sacchandes. cstadish techmotoges for alternmg and 
mptowing sacchandes functhoms and for prepanmg and mass-producmg saccharudes euth ace 
functionality. and develop might functional matena’s for the act! generation eth emphases on the 
brofogscal contro! functzoms of saccharsdes 
B. Research Approaches 
i Research concerning relanonshep between sacchande chams and msercellular mteractoms 
*he structure and role of potvsaccande olgosaccharades that mduce Deological defemuve 
reactions at the surface lavers of plants cells will be clanfed. and Dasa knowtedge «iil be 
oMamed for controthng the producton of envwonment-fnendhy Yertcdes and secondary 
metabolic products 
*The role of saccharnde chasms specifically for the fernhzanon of Iwestock anmmais ell be 
clarified. and atter pts will he made to mtroduce a sacchande engimeernng techaague Ww 
ferthzatwon contro! 
u Research concerning relanonshep between saccharde chams and the plants straght growth. and 
differentiation of steady state mamtenance 
*The structure and function of saccharide chams that affect the straght growth and 
differentiation of plants will be clarified im order to broaden the technical posssbulity of crop 
cultwation 
*The role of saccharnde chams m metabolc contro! and mmunrity mechansms of iwestock 
animats will be clarified m order to help establishing a contro! technology for energy 
metabolism and a defense technology against diseases through application of these saccharwde 


chains 


m. Development of synthetic processes for new, useful sacchandes 
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=aEnrOe Cow caste awmg oddactoryseme umudamts of wem-aaturud grassiands (wid grass lands), 
<_< =» Atasame teghiends aed Aw cegeoe reed camary- gras 5 known tw have a Migh 
metritaomes atet Mhoage Bot Ore  Cattic 
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Tae. and an Got wea aMexated eth (hc (shes Memory of spawning rivers. 

own Deweiop 2 cexmarce aapph fectuatsom predactaoes techmotogy through the clanfication of the 
“‘ChMnotniep wreees wasdeees. ier ht aed ama apd pliant pianktoms on a very few fish 
erccues «otierr ‘hae wasdenes Seexth cat plant ptanitoms, 

a Oevetop 2 xitmoiog % promote the Goewerseon of low-utity satural forest. consssting of 
Sem@e phonetic end shide phometic . into weeful, vwide-leaf trees, 
such as beeches and Japanese ceks. ‘ty utilizing the transition 
mechanieon of ‘forest vegetation 

\\  OMPTeemee ceMarch progect comcermung development of new technokpes in agncuiture, forestry 
ama ‘hers hrowg? Garhcatoe apd costro! of Neotogacal information 

FYSS through FY97 FY@ Outlay 4484 cullion 
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Physiologically active substances that cause the manifestation of biological functions, and the 





recognition and transmission of various information (biological information) including external stimuli, 
and the manifestation mechanisms will be studied at several levels ranging from the molecular level to 
the species. Attempts will be made to develop technologies to optimally control the mechanisms and 
have a potential or undeveloped function of an organism manifested to the fullest extent. 
B. Research approaches 
i. Common key technologies 

*Molecular recognition and response 

Clarification of molecular-level mechanisms of recognizing, transmitting and responding to 

stimuli and information within an organism’s body 

*Ultra-micro-analytical technologies 

Develpment of ultra-high-precision analytical technologies for biological information-carrying 

substances, such as hormones and enzymes. 

ii. Clarification of biological information recognition, transmission and manifestation 

mechanisms 

*Optimal control of growth and differentiation 

The growth and differentiation of plants and the metamorphosis and hybernation phenomena 

of invertebrate animals will be studied, and the re-differentiation of plant from cells, the plant 

dwarfing technology, and a new biological insecticidal technology will be developed. 

*Optimal control of maturation and spawning 

The propagative and lactational functions of domestic animals and the spawning rhythm of fish 

will be clarified in order to develop technologies for increasing the propagative and lactational 

functions and for reliably producing superior hatchlings. 

*Increase of immunity function 

Biological defense mechanisms against the intrusion of foreign objects, e.g., immunity of 


domesticated animals and the eating and encircling actions by invertebrate animals will be 


10 














clarified to develop technologies through immunity function reinforcement for preventing these 

animals from becoming sick or being infected by a disease. 

*Utilization of symbiosis 

The symbiotic phenomenon between a plant host and VA mycorrhiza bacteria or root nodule 

bacteria will be clarified in order to develop a high-yield harvesting technology for crops 

through active utilization of the phenomenon. 

*Reinforcement of resistance 

Plants’ mechanisms of resisting or adapting to various external stresses (temperature, moisiure 

and salts) will be clarified to develop a new growth management technology in an undesirable 

environement, and a technology for efficiently utilizing biological resources through the use of 

resistant bacteria. 
(4) Project concerning analysis of animal genes and development of gene utilization technology 

(FY89 throngh FY95) (FY90 Outlay: ¥83 million) 
FY91 Outlay: ¥83 million 

A. Objectives 
The main objective of this project is the creation of breeding specimens that are equipped with the 
production capability for a useful substance, such as a physiologically active substance, and a new form 
by applying genetic engineering, which has recently made fantastic progress, to the animal field. 
Initially, useful genes of animals (domestic and marine animals and insects) will be isolated, their 
structures will be analyzed, and their manifestation control mechanisms will be clarified. Based on 
results of these gene analyses, a technology to transduce such a useful gene into a cell or an early-stage 
embryo will be developed. Through these studies, it is expected that the production of useful 
substances, including vaccines and interferons without any side effects, will become possible. It is also 
expected that epoch-making breeding specimens be created through the interspecific gene transduction. 
B. Research approaches 


i. Analyses of structures and functions of useful genes 


11 





Useful genes, including fibroin genes of insects, interferon genes of pigs, virus-antigenic 
proteins, will be isolated and structurally analyzed. The analyses will be followed by the 
clarification of mutual actions between control gene groups that govern protein synthesis. 
ii. Development of production technology for useful substances 
A technology will be developed for transducing genes to culture cells in order to produce 
useful substances including hormones and vaccines. At the same time, cells that are suitable 
for the production of substances by genetic transduction will be prepared, and their cultivation 
technology will be developed in order to develop a mass-production technology for a useful 
substance. 
iii. Development of new breeding specimens 
Vectors will be developed for transducing genes into early-stage embyos, and a technology will 
be developed to enable the manifestation of foreign genes transduced with the vectors. 
(5) Project to develop a new breeding technology for high-meat-yielding cattle based on plural 
procreation through in vitro insemination 
(FY88 through FY92) (FY90 Outlay: ¥112 million) 
FY91 Outlay: ¥112 million 
A. Objectives 
In order to reduce the high-meat-yielding cattle-breeding cost which occupies a major portion of the 
beef production cost, technologies will be developed to breed multiple calves with in vitro-fertilized 
eggs, and to efficiently nurture the new-born calves into high-meat-yielding cattle. 
B. Research approaches 
i. Development of a mass-production technology for in vitro-fertilized eggs and reliable multiple 
impregnation technology. 
*Development of a mass-collection technology for immature eggs from ovaries. 
*Development of a total in vitro cultivation system of in vitro inseminated eggs to reduce the 


cost of fertilized egg production. 


12 








*Development of a stable polyembryonic breeding technology through, first, the promotion 
of the implantation of plural fertilized eggs onto a uterus and, secondly, the prevention of 
a miscarriage. 

ii. Development of an efficient nurturing technology for multiple-birth calves 

*Development of a nursing technology for multiple-birth calves through the clarification of 
their physiological characteristics and nutritional requirements. 

*Development of a overall disease prevention and elimination system for preventing the loss of 
multiple-birth calves due to dieases. 

*Development of a growth acceleration technology for multiple-birth calves through the 
promotion of rumen fermentation which is optimal for growth. 

*Development of a growth acceleration technology through intensive grazing with 
consideration of high-nutritive grass utilization, periodical pasture rotation and pasture 
stress alleviation. 

(6) Comprehensive research project conce .ning biotechnological plant breeding 
(FY86 through FY00) (FY90 Outlay: ¥460 million) 
FY91 Outlay: ¥414 million 
A. Objective 
Epoch-making, biotechnology-derived technologies for Japan’s agriculture, forestry and fishery need to 
be developed to expect any new developments in these fields. 
B. Research approaches 
i. Development of key technologies including cell manipulation and DNA recombination 

To be developed primarily for rice and wheat plants are the genetic recombinant key 

technologies including cell and tissue cultivation, efficient cell fusion, vector-using insertion of 

foreign genes, and direct electrical introduction of useful genes. 
li. Preparation of new breeding specimens equipped with improved environmental stress resistance 


and enriched specific components 
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Breeding specimens will be created with new functions, which include improved environmental 
stress resistance, e.g., resistance to diseases and damages, enriched specific components, ¢.g., 
stored proteins, and improved materiai synthesis and conversion functions, e.g., photosynthesis 
and nitrogen fixation. 
iii. Creation of new, epoch-making varieties and useful plants equipped with new functions 
Useful plants will be created from the new breeding specimens mentioned in ii above. 
(7) Development of assessment technique for the introduction of recombinants to eco-systems 
(FY90 through FY92) (FY90 Outlay: ¥91 million) 
FY91 Outlay: ¥91 million 
A. Objectives 
Today, biotechnology has advanced so much that various recombinants are on the verge of entering the 
field test phase. Therefore, attempts will be made to establish assessment techniques for introducing a 
recombinant into an eco-system by developing the following techniques through utilizing the most 
advanced molecular biological methods: a high-speed, high-sensitivity detection technique for 
recombinants, a technique of evaluating the effects of a transduced gene on an eco-system, and a highly 
safe recombinant management technique. 
B. Major technical development projects 
i. Development of a fast and sensitivie recombinant detection technique 
ii. Evaluation of effects of a transduced gene on an eco-system 
iii. Development of a simple indexing method for important influential factors 
iv. Development of a highly safe management method in an open system 
(8) Project for the development of a supply technology for high-quality vegetables and fruits through 
clarification of post-harvest physiology 
(FY90 through FY94) (FY90 Outlay: ¥121 million) 
FY91 Outlay: ¥121 million 


A. Objectives 
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In order to assure the supply of high-quality vegetables and fruits to satisfy the demands by consumers and 
the food industry, post-harvest physiological mechanisms will be genetically clarified, and a technology to 
improve the quality of vegetables and fruits will be developed for each stage of distribution, storage and 
cultivation. 

B. Research approaches 

i. Demands by consumers and the food industry will be analyzed, and the elements for unprocessed 
edibility and processability (sweetness, hardness and aroma) will be identified to meet the 
demands. 

ii. Changes of these elements after harvest and during storage will be studied enzymaticially and 
genetically. 

ii. Based on information obtained by the above-mentioned studies, a technology for improving the 
quality of vegetables and fruits will be developed for each stage of distribution, storage and 
cultivation. 

<Other Related Fields> 
(1) Comprehensive research project concerning development of biological functions and function utilization 
technologies in order to create new demands 

(FY91 through FY00) (FY90 Outlay: ¥0) 

FY91 Outlay: ¥439 million 

A. Objectives 

While consumers’ needs in clothing, eating and housing are becoming more diversified and more 
sophisticated, the existing structures for production and consumption are becoming the nemesis for eco- 
systems and global environmentals. 

At the same time, under the current conditions of sluggish consumption growths for agricultural, forestry 
and fishery products, it is necessary to expand the existing uses and stimulate the creation of new demands 
for these products in order to promote further progress in agriculture, forestry and fishery to vitalize 


agricultural, woodland and fishing communities. 
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Under these circumstances, one of the objectives of this project is to develop high-quality biological 
materials that will be in accord with eco-systems and will not be dependent upon fossilized resources by 
efficiently utilizing the delicate and diverse material production functions of plants and marine creatures. 
Another objective of this project is to integrate technologies into a system to establish the production bases 
for these biological materials to be developed in each region. 
B. Research approaches and anticipated results 
i. Development of industrial raw materials that do not depend on fossilized resources and originate 
from agricutural, forestry and marine products based on the natural cycles of substances. 
(a) Development of biologically degradable plastics 
Raw materials, including starches and proteins from agricultural products, and lignins and 
celluloses from lumbers will be utilized to develop plastics that will be readily degraded, instead 
of being accumulated in natural environments. 
(b) Development of biological energy 
A technology will be developed to efficiently produce ethyl alcohol, which will be a non-polluting 
energy raw material, from sugar beets and sweet sorghams. 
ii. Search, clarification and improvement of biological functions, and development of new demands 
through application of these functions 
(a) Development of foods and clothes with new characteristics 
Attempts will be made to expand existing uses through improvement of certain biological products 
in the food and clothing fields. These new biological products include a new sweet potato species 
that is reinforced with useful components including soy bean, from which the allegy-causing 
allergen is removed; vitamins and edible fibers, and a new silkworm breed that produces super-fine 
silk threads with a thickness approximately one half of the ordinary silk fiber. 
(b) Development of efficient production and application technologies for useful biological components 


through better utilization of land resources 


Useful components, such as natural dyes and functional sugars, will be searched and evaluated. 








Also, efficient production and application technologies of these inaterials will be developed 


through the modification of biological metabolic functions. 


(c) Development of biological environmental preservation and improvement technologies 


Attempts will be made to preserve and improve agricultural and marine environments through 
developments of grasses that do not disperse pollens, method of utilizing the soil-accumulated 
phosphoric acid-solubilizing function of kimame [phonetic], and water-purification 


technology by means of aquatic creatures including planktons and algae. 


iii. Promotion of agriculture, forestry and fishery through better utilization of regional resources 


(a) 


and natural environment 

Development of technologies for vitalization of cold-district agriculture, forestry and fishery in 
Hokkaido 

More diversified utilization will be sought tur useful components of potatoes which are the key 
crop of Hokkaido, and a new sugar beet variety will be sought for better alcohol production. In 
addition, efforts will be made to convert herianphus tuberosus’s inulin into an oligosaccharide, and 


to produce and utilize willows and kambas |phonetic]. 


(b) Development of utilization technology for regional environments that combine animal husbandry 


(c) 


in forest and agriculture-forestry primarily in Tohoku and Hokuriku Districts 

Production and utilization technologies for deer meat, hides and antlers, and efficient production 
and utilization technologies for wild silkworms wiil be developed in the combined field of animal 
husbandry in forest and agriculture-forestry. Through the characteristics reinforcement, attempts 
will also be made to expand the demand for soybeans and rapeseeds which are the crops suited 
to these districts. 

Development of efficient production and utilization technologies for useful components of 
agricultural products in the Tokai, Kinki and Shikoku districts 

Efficient production and utilization technologies will be developed for functional sugars from 


(yakon), mid-range fatty acids and strong antioxidants from sesamum and the kufea 
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[phonetic ] genus, and functional components including saponin 
flavonoid from citrus fruits and teas. 


(d) Development of technologies for vitalization of agriculture in the warm district, mainly in the 
Kyushu District 
Sweet potatoes, the primary field crop in the Kyushu District, will be fortified with useful 
components, such as vitamins and dyes, in order to expand their utilization. Production and 
utilization technologies will also be developed for broad-leaved trees, including morishima acacia, 
which grow fast in the life’s early stage. 

(2) Development of new-shape paddy field crops for demand expansion 
(FY89 through FY95) (FY90 Outlay: ¥297 million) 
FY91 Outlay: ¥299 million 
A. Objectives 

i. While the measure for establishing paddy field agriculture is being promoted, the increased 
production of rice and the expanded demands for rice are urgently needed. Thus, the creation of a 
new rice variety to suit users’ requirements and the development of rice utilization technologies are 
becoming important issues. 

ii. Although rice can take many different forms, previous research has attached too much 
importance to the quality of rice as the staple. Thus, the application of rice in the process fields 
has lagged, and it is necessary to develop technologies to enable rice in various forms to be applied 
in broad areas. 

iii. In order to reduce production cost, it is necessary to promote the develeopment of productivity 

improvement technologies, including the develeopment of permanently super-high yield varieties. 

iv. Therefore, it is time to move a step forward from the previous R&D level of studying rice 

breeding and new rice variety cultivation technology (R&D concerning pre-harvest stages). It 1s 
necessary to promote the feedback of consumers’ needs, and pursue R&D concerning technology 
development of production through utilization of rice in various forms to increase the demand for rice. 


B. Research Approaches 
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i. Development of new breeding method 

Genes that will increase the yield of a hybrid between the Japan and India-type rice plants will be 
sought, and utilization technology for the hybrid will be developed. Attempts will be made to improve 
the breeding efficiency by developing a new breeding method that does not depend on usual sexual 
seeds resulting from the pollination. 

u. Clarification of characteristics of new forms and development of new varieties 

Genetic resources that will be useful in drastically altering grain components have been prepared and 
accumulated through the “Super-extra-yield” project. 

Therefore, the physical properties, including viscoelasticity, of these genetic resources, and the chemical 
properties of their major components, such as starches and fats, and minute-quantity components 
including inorganic components, dyes and aromatic components will be studied. Through the 
understanding of these properties, new varieties in a new form that will contribute to new utilization 
of the new varieties, will be developed. 

In addition, the taste characteristics of foods will be studied in order to be able to objectively evaluate 
food tastes. The evaluation method will be used to create super-delicious tasting food ingredients. 
in. Establishment of low-cost, paddy-field crop-rotation farming technology system 


A valuable, steady crop-rotation technology system will be established by integrating technologies 


developed in this project. 


(3) Improvement of quality and productivity for crops, particularly wheat 


(FY91 through FY96) *(FY90 Outlay: ¥355 million) 


FY91 Outlay: ¥376 million 


A. Objectives 


Recently, increasingly higher-quality and less expensive domestic farm products have been urgently desired 


due to more sophisticated consumers’ needs. On the other hand, in order to plan a more efficient 


utilization of crop farms, it is urgently desired to cultrvate high-quality, high-yield new varieties and establish 


a valuable, steady production technology for these varieties with primury targets on major field crops 
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A new variety of wheat that will surpass the quality of the imported wheat (ASW) will be cultrwated, and 
attempts will be made to improve the productivity of rotational crops including soybeans. Based on these 
Studies, technologies will be developed for quality stabilization and productivity increase for rotational freid 
crops. Data obtained with these studies will be used to strengthen the management basis for regsonal crop 
rotation farming in this integrated R&D project. 

B. Research approaches 

i. Improvement of wheat quality 

In addition to the improvement of efficiency in breeding, the mechanism of amylose decline, which 1s 
the major cause for wheat's inferior quality will be studied, and a preventive measure will be 
developed. Moreover, higher-quality varieties will be cultivated through the clarification of the flour- 
producing capability, color-developing capabslity and the characteristics of major components. 

n. Productivity increase for high-quality soybeans and its utilization 

A new soybean variety that lacks lspoxygenase, the source of the typical soybean-like offensive odor, 
will be cultrwated. A rehable production technology will be established for high-quality soybeans 
through the elimination of quality-deterworating factors inchuding cracked beans and imsect-caused 
diseases. 

In addition, attempts will be made to improve the quality and productivity of feed crops which are 
important products of crop rotation. 


*FY90 outlay represents the figure for the "Field Crop Farming” project prior to the project reorganization 


(4) Study of trends of field, wood and marine eco-systems due to changes in global environment, and 
development of prediction technology 
(FY90 through FY95) (FY90 Outlay: ¥142 milhon) 
FY91 Outlay: ¥146 million 
A. Objectives 
Recently, our environment has been rapidly changing on a global scale, e.g, the sharp rise in the carbon 
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diode concentration and the carth s warming trend These changes have caused senous concerns for the 
future of mankind Thus. the “Inter-governmenta/ pane! concerning chmate change” has been established. 
and Japan ss expected to contribute heavily to the cause 
Therefore. im thes proyect. trends im farm, woodland and mamme eco-systems, which accompany the global 
environmental changes. will be studied with the understanding taat these environmental changes are 
regional in nature Based on thes study. a prediction technology will be developed for the changes of the 
production volume and region of each of the varnous agncultural, woodland and marme products, for 
planning Countermeasures 
B. Research approaches 
Study of trends m farm. woodland and marme eco-systems which accompany the global 
environmental changes. and prediction of shifts toward more favorable production im agnculture, 
forestry and fishery 
in order to be adie to accurately predict the effects of global envwonmental changes on agnculture. 
forestry and fishery. information will be gathered from available data worldwide and from experments 
to be carned out under controlied environments 
Based on the information gathered. a technology for predicting production shifts for major crops will 
be developed Ths technology will be used to predict shifts m production volumes and areas im 
agriculture. forestry and fishery in Japan as well as throughout the world. These predictions will also 
be done from the socio-economic viewport 
un Study of carbon dioude trends m farm, woodland and marme eco-systems 
Gains and losses of carbon dioude in farm, woodland and marme eco-systems will be quantitatively 
studied. and the movement of carbon dioude at the boundares of the atmosphere and the earth's 
surface will be studied in order to analyze the effects of environmental changes on the carbon dioude 
balance 


(5) Development of technology to improve the safety aspects of agricultural products by utyhzing biological 


functions including plant immune actions 








FY! through FY FY) Outly * 

FY?! Outlays YS4 aulhon 
A Otmectres 
Recenth. comsumers have changed the emphass im thew demand weard agrcultural products from quantity 

yuaiity. and thew have rapes Rhecome More Gomcermed ateugt (he wafety ape cts of agrxulural prmduct 

S seen im the aggressnwe mowement w request safety © an added «aluc om these products Morcower 
gmculture sith the suppressed ase of CRemucas s ieing promented m@ onder &) Preere cy wORMEntS 
Lnder these circumstances, @ S mmpertant to try harder tw secure the safety of agrcultural products 
comtinuimg the natural enemy-cmphoving imecctxadal tochmogy devckopment Oruect #ftah Ras already 
heen underway 
Thus, om thes progect. with the targets of mapor crops (moe. wheat. Darley and swwiean) and feed crops 
ittempts will he made tw develop technologses for mmumuizing the use of Chemica & ulhizing "okogical 
tunctaons. including pliant s immune actions, and technotoges for menemizing muctomaih produced Mom. of 
toms im agmcultural products 
B Research approaches 

| Development of technologes requiring mimmum use of chemicals 

a Study of plants Mologcal defense mechansms 

b Development of dsease contro! technologes «ith plants immune actions 

c Development of technologes to contro! harmful msects eth thew natural cnemics 

d Study of the micromal decomposition mechansms of hermoades. and development of technokoges 

t comtrol the decomposition processes 
n Development of technologes to mmumuae muicromal towns 
a Development of highly sensitwe detection technologes for microbes and Motogscal towns produced 
by them 
b Development of technologses to control the productson of mucromal towns im the cultwation and 


Sorage processes 


. 





Oevelopment of techmotogpes to mimumize mucromaily produced Mological touns 
i[-3 Promeonon of Regonal Buotechnology RAD Progects 
Sutsudes for prefectural RAD proyects 
4 Remforcement of %otechnological Oreeding in designated breeding test projects 
YS! Outlay ¥32 mulhon FYS) Outlay: ¥32 millon) 
irectrves 
Baotechnological Dreeding techniques will be introduced and strengthened to further promote the 
development of supenor vanetes as soon as possible by shortening Dreeding cycles and by efficiently 
utblizing genetic resources in breeding tests whech have been consigned to designated prefectural testing 
and research organizations as a part of the Government's research test project 
1. Specific #ems to be strengthened during FY9! 
eShortening of Dreeding cycies bv anther culture (nce and wheat) 
«<Cultwanon of actual Mologscal vanetes by anther culture (tea) 
*<Cultwaton of new vaneties by embryo and young-head culture (grapes, yellow peaches, tulips and 
pasturage 
<Cultrabon of new vanetes by cell fusson (soybean, potatoes, pasturage and loquats) 
oPreservation of genetic resources Dy cell and tssue culture (|hihes) 
B Promoton of reponal hotechnologcal RAD projects 
FYS! Outlaw ¥261 millon (FY9 Outlay: ¥261 milhon) 
In co@perahon with regenal government agncultural expermment stations, attempts will be made to 
motechmologically improve regional bological resources and develop apphcation technologies for the 
resources through jot research projects with prefectural research organizations. 
Objectives 
In order to promote technical development :n selected fields for which basic data have been obtained 
by the Government research organizations and which appear important and potentially applicable, joint 


research projects will be carned owt with prefectures with high research capabilities under the 
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Governmental guidance and coordination and with the assistance of universities, if necessary. These 


joint research projects are also expected to contribute to the promotion of enthusiasm and the 


improvement of standards in regional biotechnology research. 


li. FY91 Projects and participating organizations 





Project Title 


Participating Organization 





(Agriculture Fields) 
1. Development of planned seedling production system by improving assimilatability 
of and preserving cultivated seedlings (FY91 - FY95) 


NIAR; VCTRS; CAES; KAES; Fukushima, Niigata, Fukui, Aichi, Mie, Wakayama, 
Shimane, Hiroshima, Yamaguchi, Ehime and Saga Prefectures 





2. Development of regional crop improvement technology by non-symmetrical cell 
fusion (FY91 - FY95) 


NIAR; FTRS; VCTRS; SAES; Aomori, Miyagi, Osaka, Tottori, Kochi and 
Nagasaki Prefectures 





3. Development of mass-production technology for high-quality embryos by means 
of in-vitro fertilization (FY91 - FY95) 


NIALL; HAES; TAES; CAES; Hokkaido, Iwate, Yamanashi, Shiga, Tokushima and 
Kumamoto Prefectures 





4. Establishment of advanced anti-multi-viral technologies (FY91 - FY95) 


NARC; HAES; TAES; SAES; Hokkaido, Tochigi, Saitama, Kyoto, Oita and 
Okinawa Prefectures 





5. Development of technologies to introduce external genes for regional crops 
(FY91 - FY95) 


NIAR; VCTRS; NARC; TAES; KAES; Akita, Yamagata, Ibaragi, Gumma, 
Nagano, Shizuoka, Hyogo, Nara and Kagoshima Prefectures 





6. Development of cultivation and utilization technologies for haplont crops by 
means of ovule, anther and pollen cultures (FY91 - FY95) 


VCTRS; NIAR; Hokuriku AES; KAES; Ishikawa, Kanagawa, Gifu, Okayama, 
Kagawa and Miyazaki Prefectures 





7. Development of functional food ingredients by means of enzymes and microbes 
(FY91 - FY9S) 


NFRI; Toyama, Chiba and Fukuoka Prefectures 





(Forestry Fields) 
1. Improvement of breeding and cultivation technologies for mushrooms for nursery 
cultivation (FY91 - FY95) 


NRIF; [baragi, Tochigi, Nagano and Shizuoka Prefectures 





2. Development of artificial inoculation technology for mycorrhiza bacteria (FY91 - 
FY95) 


NRIF; Iwate, Fukushima, Shiga, Kyoto and Nara Prefectures 





3. Development of seedling proliferation technology from elite trees (FY91 - 
FY95) 


NRIF; Ishikawa, Gifu, Mie, Hiroshima, Kumamoto, Oita and Miyazaki Prefectures 





(Fishery Fields) 
1. Development of new regionally-suitable laver varieties by means of protoplast 
seedlings (FY91 - FY95) 


Seikai FRL; Fukuoka Prefecture Ariake Fishery Experiment Station; Saga 
Prefecture Ariake Fishery Experiment Station; Aichi Prefecture Fishery 
Experiment Station; and Hyogo Prefecture Fishery Experiment Station 





2. Development of production technologies for large fish or high-value fish through 
establishment of sterilization technology (FY91 - FY95) 


Hokkaido FRL; Tohoku FRL; Chuo FRL; Seikai FRL; and Japan Sea FRL 





3. Creation of new, regionally suitable varieties through establishment of 
morphological fixation technology (FY91 - FY95) 


Hokkaido Prefecture Marine Hatchery; Aomori Prefecture Fishery Experiment 
Station; Fukushima Prefecture Fishery Experiment Station; Nagasaki Prefecture 
Research Institute of Aquaculture; Kumamoto Prefecture Fishery Research Center; 
Toyama Prefecture Fishery Research Laboratory 








4. Development of large shellfish production technology or production period 
expansion technologies through establishment of sterilization technology 
(FY91 - FY95) 





Nanseikai FRL; National Research Institute of Aquaculture (NRIA); Ehime 
Prefecture Fishery Experiment Station; and Hiroshima Prefecture Fishery 
Experiment Station 





. Subsidies to prefectural activities for propagation and promotion of biotechnology 


A. Promotion of elite seedling supply by means of tissue culture 


FY91 Outlay: ¥503 million 


The projects listed in the table below are now 
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(FY90 Outlay: ¥474 million) 


being carried out to systematize the production, 











multiplication and supply of elite seedlings including virus-free seedlings which have been biotechnologically 




















created. 
SS 
Project Main Organizations in Charge 
High-efficiency multiplication and supply measures for elite vegetable seedlings Prefectural governments, municipal governments and agricultural cooperatives 
Stable supply of elite seedlings of potatoes including sweet potatoes Prefectural governments, and agricultural cooperatives 
New fruit tree variety breeding Prefectural governments, except Tokyo, and federations of agricultural cooperatives 
Establishment of production facilities for elite flower tree varieties Prefectural governments, municipal governments, federations of agricultural 
cooperatives and agricultural cooperatives 























B. Promotion of implementation of new animal husbandry technologies 

FY91 Outlay: ¥1,209 million (FY90 Outlay: ¥1,168 million) 
The promotion system for implementing new animal husbandry technologies is being updated and the 
implementation is being promoted through the projects listed in the table below. One of the projects is 
concerns the "improvement of fertilized egg supply centers,” to establish the bases for propagating and 
enrooting the fertilized egg transplant technology which is expected to become a useful means of realizing 


low-cost beef production. 














—=—=_—=—= = =) 
Project Main Organization in Charge 
Improvement of fertilized egg supply centers Prefectural governments, federations of agricultural cooperatives and public corporations 
Establishment of technology implementation, including fertilized egg Prefectural governments 


transplant 





Promotion of development of biotechnology implementation technology | Research Association concerning Fertilized Egg Transplant Technology for Domestic Animals 








Establishment of beef cattle proliferation model bases (new technology- | Agricultural cooperatives, federations of agricultural cooperatives and public corporations 
applied), a part of the project of developing and promoting new beef 
cattle production technology 











3. Regionally organized activities 

A. Establishment of biotechnology implementation system through utilization of regional resources 
FY91 Outlay: ¥10 million (FY90 Outlay: ¥10 million) 

Through the utilization of regional technical development potential and various regional biological 

resources, the promotional direction for technical development will be clarified by carrying out survey 

research for the purpose of promoting efficient R&D and implementation of biotechnology and vitalizing 


regional economy. 
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B. Activity statuses of regional biotechnology-related organizations 

Since 1984, regional biotechnology forums have been held periodically mostly at regional agricultural 
administration offices or regional agricultural experiment stations in each of seven regions (Tohoku, Kanto, 
Hokuriku, Tokai, Kinki, Chugoku-Shikoku and Kyushu) in Japan, and in these meetings, information 
exchange has been promoted between the industry, academia and government in each region. 

Based on the results of the above activities, a research association was permanently established in the 
Tohoku region in FY87, and in each of the Kinki and Kyushu regions in FY91. These associations are not 
only sponsoring the existing forums, but also publishing trade journals, holding or introducing technical 
training sessions and organizing joint research projects by industry, academia and government. 
Furthermore, in FY90, a permanent research association was established in the Tokai region; and a lecture 
meeting was held in the Hokkaido region as its preparation toward establishing a permanent organization 
in the region. 


i. Hokkaido High-Tech Agriculture Research Association 


a. Organization 





Name Sponsoring Organization (Secretariat) Member Organization | 




















Hokkaido High-Tech Agricultural Hokkaido Prefectural Government (Agricultural Administration Department) MAFF, universities, Prefectural government, 
Research Association Hokkaido Agricultural Experiment Station agricultural organizations, private corps. 


b. Frequency of meeting 











Frequency during FY90 








Lecture meeting 





Committee meeting 








Other 





ii. Tohoku Regional Agriculture, Forestry, Fisheries and Food Biotechnol ogy 
Research Forum (inaugurated on 24 March 1988) 
a. Objectives 


Biotechnology R&D and subsequent industrialization in the agriculture, forestry, fishery and food 
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industry will be promoted so as to develop regional economies. 
b. Association memberships 
Corporations and organizations: 
Corporations or organizations involved in biotechnology in the fields of agriculture, forestry, 
fishery and the food industry 
Research organizations: Universities and test and research organizations 
Governments: Tohoku Regional prefectures and Tohoku Regional Agricultural Administration 
Office 
(Note) Number of memberships, as of 1 April 1991: 228 
c. Major activities 
(i) Gather and disseminate biotechnology-related information (through symposium sponsorship, 
monthly mailing of literature and quarterly publication of Association news) 
(ii) Notify members of information concerning research trainee acceptance by research 
organizations 
(iii) Promote technical guidance and distribute information about guidance programs 
d. Administration 
(i) Officers: President: Kokichi Hyuga (Professor, Agricultural Department, Tohoku 
University 
Four managers and one auditor 
(ii) Secretariat: Sendai Branch Office, Noringyogyo Finance Corp. 
e. Tohoku Regional Biotechnology Conferences 


(1) Types of conferences, sponsors and participants 











q Name of Conference Sponsorship (Secretariat) Parucipant | 














Tohoku Regonal Biotechnology Forum Tohoku Regonal Agricultural Administration Office (Planning 
& Coordination Section, except Producuon & Distribution 


Livestock Commuttee Section is in charge of committee meetings) and TAES 
BRAIN (since FY87) 
Seedling Commuttee Tohoku Regional Agncoulture, Forestry, Fishery and Food 








Industry Biotechnology Research Forum (mnce March 
8 





MAFF; universues; prefectural governments; 
agricultural organizations and private corps. 






































iii. Kanto Regional Biotechnology Forum 


a. Sponsorships and participants 






Name of Conference 





Sponsorship (Secretariat) 














0 3 
charge through FYS7. 





Participants 












b. Frequency of meeting 


Kanto Regonal Biotechnology Forum Kanto Regonal Agncultural Admunutravion Office (Agncultural Products MAFF. prefectural governments, agricultural 
Promouon Secuon, Producuon & Distnbuvon Department). Navona 
Agnculture Research Center, BRAIN( mace FY88) 


organizauons, and private corporations 








































































a 
FY88 | FY89 | FY90 
Forum 1 l l 
Committee meeting 0 0 0 0 0 0 0 
Other 0 0 0 
eet 
iv. Hokuriku Regional Biotechnology Forum 
a. Sponsorships and participants 
Name of Conference Sponsorship (Secretariat) Participants 
Hokuriku Regonal Botechnology Forum Hokuriku Regonal Agncultural Admanistravoe Office | Agncultural MAFF unrvermues prefectural 
Lowestock lndusry Commutiee Products Promouon Secnon, Producvon 4 Dastnbuvon Deparument). governments, agncultural 
i Hokuriku AES, and BRAIN (ance FT87) OTganizavont, private corporauons 









b. Frequency of meeting 








28 








Forum ] 0 0 0 0 0 0 





Committee meeting 0 2 l l l 2 | 


Other 0 0 0 0 0 0 0 
i 


v. Tokai Regional Biological Advanced Technology Research Forum 



































a. Objectives 
Cooperative efforts will be made among the industry, academia and government for information 
exchange concerning advanced technology and joint research projects, in order to further promote 
agriculture, forestry, fishery and food-related industries. 
b. Memberships 
Private corporations, organizations 
Private corporations and organizations involved in biotechnology in the fields of agriculture, 
forestry, fishery and the food industry 
Research organizations 
Universities, experiment stations and research institutes 
Administrative organizations 
Prefectural governments in Tokai Region, and Tokai Regional Agricultural Administration Office 
(Note) Number of memberships (as of 14 May 1991): 360 
c. Major activities 
(1) Collect and disseminate advanced technology (periodical publication of journals) 
(11) Sponsor lecture meetings and seminars 
(11) Organize visits to and training sessions at experiment stations and research institutes under 
MAFF 
(1v) Act as a liaison to organize joint research projects with and research projects consigned by 


MAFF .affiliated public experiment stations and research institutes 


(v) Arrange fund for advanced technology development projects (subsidy, loan or investment) 








(vi) Inform members of related policies and measures, and offer meeting places for groups of 


different industries or disciplines 


d. Administration 


(i) Officers:--President: Akira Yoshida (Head, Agricultural Department, Nagoya University) 


Special Advisor: Setsuto Okada (Professor Emeritus, Kyoto University) 


Vice Presidents (2); Trustees and Managers 


(ui) Secretariat:--Tokai Branch Office, Noringyogyo Finance Corp. 


e. Status of Biotechnology Tokai Regional Forum 


(1) Sponsorships and participants 




















(1) Frequency of meeting 
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Name of Conference Sponsorship (Secretariat) Participant 
Biotechnology Toka Regon Forum Tokaw Regonal Agricultural Admanutrauon Office (Agncultural Products | MAFTE. univermues, prefectural 
Crop Commuttee Promouon Sectioa, Producuon & Distribuuon Departument), NAR. governments, agncultural 
Food Commuttee BRAIN (ance FY87). Tots Regonal Biologcal Advanced Technology organizations, and pnivate corporavons 
Livestock Commuttee Research Forum (ance January 1991) 





















































Agriculture, Forestry, Fisheries and Food Industry (abbreviated to Kinki Agri- 


Other 0 0 0 
ote) Tokai Region r ministration Office was in charge throu 


vi. Kinki Regional Advanced Technology Research Promotion Conference for Biotechnology in 


Hightech Promotion Conference) (inaugurated on 24 May 1989) 


a. Objectives 


The industry, academia and government jointly promote information exchange and R&D concerning 


advanced technologies including biotechnology 








— FY84 FY85 FY86 FY87 FY88 FY89 FY90 
Forum l 2 1 l l I 0 
Lecture meeting 0 0 0 0 0 0) 2 
Seminar 0 0 0 0 0 0 I 

0 0 0 2 


a FYSO 











b. Memberships 
Private corporations and organizations 
Private corporations and organizations involved in biotechnology in the fields of agriculture, 
forestry, fishery and the food industry 
Research organizations 
Universities, experiment stations and research institutes 
Administrative organizations 
Prefectural governments in Kinki Region, and Kinki Regional Agricultural Administration Office 
(Note) Number of members as of 14 May 1991: 242 
c. Major activities 
(1) Publish and distribute magazines concerning advanced technology 
(11) Sponsor lecture meetings concerning advanced technology 
(11) Make available information concerning joint research projects between a public research 
institute and a private corporation 
(1v) Arrange technical guidance by a university or a public research institute 
(v) Disseminate funding information required for the commercialization of advanced 
technology 
(vi) Disseminate genetic resource information 
d. Administration 
(1) Officers:--President: Minoru Nakajima (Professor Emeritus, Kyoto University) 
Vice Presidents (3), directors and managers 
(ii) Secretariat:--Kinki Branch Office, Noringyogyo Finance Corp. 
e. Kinki Regional Biotechnology Forum Status 


(1) Sponsorships and participants 


31 








Name of Conference Sponsorship (Secretariat) 











Kunw Regosa hhotechnology Forum 








(un) Frequency of meeting 





hunw Regoaa Agncvitural Admuamreuoe Office | Agncultural Products 
Promouon Secton, Producuon & Dasnbuooe Deparument) CAES BRAIN 
(gece FYSB) and Kus Agn-Hightech Promouon Conference (ance May 199) 


























FY84 | FY8S | FY86 | FY87 | FY88 | FY89 FY90 | 
Forum l l l l l 0 0 
Lecture meeting 0 0 0 0 0 | 
Symposium 0 0 0 0 0 3 
0 




















vn. Chugoku-Shikoku Regional Biotechnology Forum 


a. Sponsorships and participants 
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b. Frequency of meeting 
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as a committee-like meeting 


vin. Kyushu Regional Biotechnology Research Forum (inaugurated on 28 November 1989) 


a. Objectives 


The Forum will promote biotechnological approaches in agriculture, forestry, fishery and the food 


industry, in order to generate biotechnology R&D activities and contribute toward the advancement 


of agriculture, forestry, fishery and the food industry in the region 














b. Memberships 
Corporations and organizations: 
Corporations and organizations involved in biotechnology in the fields of agriculture, forestry, 
fishery and the food industry 
Research institutes: 
Unrversities, experiment stations and research institutes 
Administrative organizations: 
Prefectural governments in Kyushu Region and Okinawa Prefecture, and Kyushu Regional 
Agricultural Administration Office 
(Note) Number of members as of 14 May 1990: 283 
c. Major activities 
(i) Collect and disseminate information concerning biotechnology 
(1) Conduct technical training sessions concerning biotechnology 
(i) Cissemination of information concerning fund acquisition required for biotechnological 
technical development or commercialization 
(rv) Help arrange joint research projects for biotechnological technical development 
d. Administration 
(i) Officers:--President: Takeshi Kimura (Professor Emeritus, Kyushu University) 
Advisor: Motokichi Motoe (Professor Emeritus, Kumamoto Institute of Technology) 
Vice Presidents (3), directors (8) and managers (2) 
(ui) Secretariat:--Kumamoto Branch Office, Noringyogyo Finance Corp. 


e. Kyushu Regional Biotechnology Forum Status 


(1) Sponsorships and participants 
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Name of Conference 


Kyustu Regosa Botechaoiog Forum 
Crop retated semca 
Food reiated semaa 
Liovesioca’ reiaied semana: 

















(u) Frequency of meeting 






































(Note) Kyushu Regional Agricultural Administration Office was in charge through FY88 
III-4 Promotion of Biotechnology R&D Projects through Indusiry-Academia-Government Cooperation 
1. Promotion of biotechnology R&D through industry-academia-government cooperation 
A. Rice genome analysis (new) 
(FY91 through FY97) (FY90 Outlay: 0) 
FY91 Outlay: ¥372 million 
1. Objectives 
In order to establish the basis for genetic recombination technology which makes it possible to create 
new farm, woodland and marine products with drastically improved productivity and quality and with 
much more compatibility with natural environment, the rice genome will be analyzed jointly by 
industry, academia and government by clarifying the entire genome picture through the analyses of the 
position and structure of chromosomes in the gene. 
nu. Specific proyects 
a. Development of efficient analytical technique for rice genome and application technology for 
genetic molecular map (to be carried out by national research institutes) 
FY91 Outlay: ¥145 million (FY90 Outlay: 0) 


An efficient genome analytical technique by means of the isolation and analysis of giant DNA will 
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be developed, effective technologies for utilizing genetic molecule maps will be developed through 
the rsolation and functional analysis of genes which are beneficial for agricultural production, and 
a method of introducing a useful gene into a specific segment will also be developed. 
b. Preparation of genetic molecular map for nce genome (to be consigned to private sector) 
FY91 Outlay: ¥211 million (FY90 Outlay: 0) 
A detail genetic molecular map for rice genome will be prepared through the preparation of RFLP 
markers and the linkage analysis of genes with beneficial characteristics. 
c. Preparation of basic frame for DNA bank (to be carned out by national research mstitutes) 
FY91 Outlay: ¥15 million (FY90 Outlay: 0) 
The basic frame of a system for optimally controlling and utilizing DNAs and their data will be 
prepared. 
B. Cooperative research projects 
In FY81, the cooperative research project system was inaugurated for efficiently promoting R&D 
concerning agriculture, forestry, fishery and related industries. In FY84, “breeding” was added as a new 
target field. 
In FY88, the cooperative research exchange system was initiated to encourage mutual exchange of 
researchers and mutual use of research facilities. 
(Mayor achievements to date) 
Development of a cell fusion technique for Rutaceae-family plants, and creation of hybrids including 
“oretachi” 
Development of synthetic pheromone for lawn-harming insects ((shibatsutoga) and (suyikirryotou)). 


eCreation of striped leaf disease-resistant rice through the introduction of viral genes 


(Historical review of projects, as of 1 April 1991) 
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Field Number of Projects 
| Food Processing | Breeding | Measurement | Other | Total 
FY 
FY82 4 2 l 7 7 
FY83 9 2 I 12 12 
FYS4 7 2 I I il i 
FY85 10 2 2 4 18 l 17 
FY86 6 6 l 13 I 12 
FY87 7 4 I 23 35 2 33 
FY88 (2) (10) (12) (12) 
7 2 l 25 35 35 
FY89 (6) (7) (2) (11) | (26) (26) 
s 10 2 18 38 % 2 
FY90 (6) (7) (2) (11) | (26) (26) 
5 10 2 18 38 3% 2 
Total (3) (7) (2) (30) (47) (28) (19) 
62 29 12 89 1$2 47 145 


(Note) The numbers in parentheses are for exchange cooperative research projects. 











C. Consignment research projects 

















Research projects requested by the private sector are accepted, and research projects are consigned to the 


private sector and unrversities. 


D. Fluid researcher system (for terms of | - 3 months) 


Under this system, government research institutes and experiment stations can imvite researchers from or, 


dispatch their own researchers to, other government institutes for efficiently obtaining results. In July 1984, 


the system began to permit the exchange with the private sector. 


2. Subsidies to private sector 


For the purpose of promoting biotechnology R&D in agriculture, forestry, fishery and the food industry, it 1s 


important to aggressively take advantage of the capabilities of the private sector which 1s pioneering in these 


fields. Therefore, MAFF ts providing guidance and subsidies to those private-government jomt research 
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projects concerning the development and implementation of common key technologies in biotechnology in the 
feids with a high private-sector R&D potential. (A 50-percent subsidy was budgeted for each project.) 
< Subsidies for R&D projects> 
A. Development of plant cell transformation technology through the introduction of small intracellular 
organs 
(FYS9 through FY93) (FY90 Outlay: ¥38 million) 
FY9! Outlay: ¥37 million 
1. Objectives 
Targeting the creation of elite crops through transformation and the production of useful 
substances through cellular transformation, efforts will be made to establish elemental technologies 
required for introducing and manifesting small intracellular organs (mitochondria and chloroplasts) 
and useful! characters involving chromosomes. 
nu. Major technical development topics 
a. Development of isolation technology for small intracellular organs 
b. Development of introduction technology for small intracellular organs into protoplast 
c. Establishment of selection method for host protoplast 
d. Development of character manifestation technology 
B. Development of high-density, high-volume culture food production system through the application of 
super-high pressure 
(FY89 through FY92) (FY90 Outlay: ¥134 million) 
FY91 Outlay: ¥129 millon 
1. Obyectives 
Under super-high pressure, the enzymic activity increases, cold sterilization becomes possible and 
the concentration of dissolved oxygen increases. These trends afl help increase productivity. 
Therefore, a food production system will be developed by organically integrating a super-high 


pressure technology (primarily sanitary) and a high-density, high-volume culture technology 
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(production time and productivity), in order to drastically reduce the time required for food 
production and to significantly increase productivity. 
li. Major technical development topics 
a. Search for useful microorganisms (enzymes) that increase production (reaction) efficiency 
under super-high pressure (several thousand atm), and test-production of a high-density, high- 
volume culture device 
b. Development of a super-high pressure-stable monitor system (including microbial density 
measuring device and dissolved oxygen analyzer) and an enzyme immobilizing carrier 
c. Development and integration of control technologies including that for maintaining a super- 
high pressure environment 
C. Development of technology to utilize an advanced bio-synthesis system for improving the efficiency 
of agricultural chemical production 
(FY89 through FY93) (FY90 Outlay: ¥51 million) 
FY91 Outlay: ¥50 million 
i. Objectives 
The natural bi-synthetic functions of microorganisms and plants will be effectively utilized to 
improve the production efficiency for agricultural chemicals. Thus, high-efficiency refining and 
recovery technologies for obtaining useful substances by biological reactions, and high-efficiency 
plant cell culture production technologies by the use of plant viral infection and proliferation 
functions, will be developed. Key results of these efforts will be used to efficiently produce 
agricultural chemicals. 
ii. Major technical development topics 
a. Microbial and enzymatic conversion utilization technology development 
Development of efficient production technologies for agricultural chemicals by taking 
advantage of a microbe or an enzyme with the capability of efficiently and selectively 


synthesizing target chemicals. 
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b. High-capability plant cell utilization technology development 
Development of technologies for improving the productivity of desired substances by utilizing 
plant ceils infected by a virus or a bacterium. 
c. Bio-synthesis system function improvement technology development 
(i) Search for and development of production technologies for microorganisms and 
physiologically active components for the purpose of producing agricultural chemicals 
with new advantageous characteristics. 
(ii) Development of bio-synthesis system function improvement technologies for efficiently 
producing minute quantities of physiologically active components. 
D. Development of key technologies for implementing protozoan disease vaccines by genetic 
manipulation 
(FY89 through FY93) (FY90 Outlay: ¥36 million) 
FY91 Outlay: ¥35 million 
i. Objectives 
It has been difficult to prevent and treat protozoan diseases among livestock and domestic fowls, 
because the types of anti-disease chemicals and the periods during which these chemicals may be 
applied are restricted from the standpoint of safety. Attentions will be focused on the avian 
leucocytozone disease, which is a blood-parasitic protozoan disease, and a biotechnologically 
developed vaccine will be developed. Based on the results, key technologies will be established 
for implementing vaccines for other protozoan diseases. 
ii. Major technical development topics 
a. Study of the immunogenicity of leucocytozone protozoa 
(i) Isolation, purification and identification of an immunogenic substance. 
(ii) DNA analysis of the immunogenic substance. 
(iii) Mass-production of the useful component by recombinant DNA technology. 


b. Study of vaccine development 
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Test-production of a vaccine, and its laboratory and field tests. 
E. Development of new hybrid breeding system in the seedling industry 
(FY88 through FY92) (FY90 Outlay: ¥51 million) 
FY91 Outlay: ¥51 million 
i. Objectives 
In an attempt to drastically improve the breeding capability for Japan’s seedling industry, key 
breeding technologies will be developed with the establishment of an efficient breeding and seed 
collection system for hybrid varieties of vegetables by aggressively introducing results of advanced 
technologies including biotechnology. 
li. Major technical development topics 
a. Accelerated cultivation technology for cytoplasmic male sterile strains by means of the 
asymmetric fusion method 
b. Technology of creating elite characteristic species by means of cell mutation 
c. Technology of introducing useful characteristics from closely-related wild varieties by means 
of embryo or ovule culture 
d. Technology of accelerated creation of pure-line species by means of the reproductive cell 


system (haplont) 





e. Uniform-quality mass-production system for mating pairs by mean of adventitious embryo 

system 
F. Development of enzymatic function conversion technology in food industry 
(FY87 through FY91) (FY90 Outlay: ¥100 million) 
FY91 Outlay: ¥100 million 
1. Objectives 
Enzymatic function alteration technologies will be developed in order to be able to improve 
productivity and solve sanitary control problems in the food industry. 


li. Major technical development topics 
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a. Structural analysis of naturally occurring enzymes 
b. Structural analysis of food-related enzymes 
c. Design of enzymes with altered function 
d. Test-production of enzymes with altered function 
G. Development of technologies to alter or improve food functions (development of food design 
technologies) 
(FY90 through FY93) (FY90 Outlay: ¥89 million) 
FY91 Outlay: ¥86 million 
i. Objectives 
In order to produce highly nutritious and tasty quality food ingredients, practical technology (food 
design technology) to utilize the high production capabilities of a microorganism or a specific 
animal or plant cell in the food production field by applying recently rapidly advancing 
biotechnology. 
li. Major technical development topics 
a. Development of breeding technology for food-producing microorganisms by biotechnological 
techniques including cell fusion 
b. Establishment of multiplication technology for fused microorganisms 
c. Development of cultivation, isolation and purification systems 
H. Highly functional fertilizer production key technology development 
(FY91 through FY95) (FY90 Outlay: 0) 
FY91 Outlay: ¥49 million 
i. Objectives 
Requirements for fertilizers have recently diversified because of the following trends. The cost 
of fertilizers needs to be lowered to reduce the agricultural production cost; and interests have 
shifted toward high-value added and organic agriculture from environmental consideration. 


Particularly important is the development of highly functional fertilizers that are compatible with 
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the eco-system, and organic fertilizers that can improve the quality of products. 
Therefore, attempts will be made to apply previous biotechnological achievements to the 
development of key technologies that are indispensable for the industrial production of these 
highly functional fertilizers. 
i. Mayor technical development topics 
a. Development of eco-system-compatible, highly functional fertilizers 
b. Development of fast fertilizer-conversion technology for good-quality organic matters by 
means of an efficient bio-reactor 
c. Development of technologies to improve the functions of organic fertilizers, such as product 
quality improvement and the alleviation of harms due to consecutive planting 
< Subsidies for implementation technology development projects (major new projects) > 
A. Promotion of artificial seed utilization development 
(FY91 through FY96) (FY90 Outlay: 0) 
FY91 Outlay: ¥31 million 
1. Objectives 
Technologies common to the fields of seedling, chemicals and machinery will be developed in 
order to promote the implementation of artificial seeds which are expected to revolutionalize the 
development of F, variety seed collection technology and elite varieties. 
n. Major technical development topics 
a. Mass-culture technology for adventitious embryos 
b. Improvement of artificial seed capsule material 
c. Automatic sealing technology for artificial seed capsules 
d. Germination control technology for artificial seeds 
e. Improvement of the adaptability of artificial seeds to cultrvation 


B. Promotion of smooth implementation of natural enemy creatures (new project), within the project to 


promote the diversification of insecticidal measures 








(FY91 through FY94) (FY90 Outlay: 0) 


FY91 Outlay: ¥18 milhon 


1. Objectives 


One of the recent issues 1s the measures against harmful insects not readily defended against or 
eliminated, such as insecticide-resistant, harmful insects. To counter these insects, many studies 
have been made on the biological insecticidal measures using natural enemies, and a significant 
number of methods have already been confirmed for their effectiveness. Outside Japan, many 
natural enemy insecticides are already in actual use. 

However, in Japan, most of the technologies to mass-produce, formulate, store and distribute 
natural enemies have not yet been established. Only a few natural enemy-based formulations are 
registered as biological insecticides in Japan. 

Therefore, attempts will be made to develop efficient mass-production and formulation technology, 
reliable storage and distribution technology and application (spraying) technology of effective 


natural enemies, and to implement biological defense measures against harmful insects. 


u. Mayor technical development topics 


a. Development of mass-proliferation technology for effective natural enemies 
b. Development of efficient formulation technology 
c. Development of reliable storage and distribution technology 


d. Development of effective application (spraying) technology 


C. Development of environment-fnendly food packaging technology (new project) 


(FY91 through FY94) (FY90 Outlay: 0) 


FY91 Outlay: ¥115 million 


1. Objectives 


In order to reduce wastes from and promote recycling of food packaging materials and containers 
without sacrificing their functions (including safety aspects), attempts will be made to develop 


environment-fnendly (lessenvironment-taung) foodpackaging technology including bio-degradable 
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plastics. 
uu. Mayor technical development topics 
a. Development of environment-compatible packaging materials and contaimers 
b. Development of re-use technology for packaging materials and containers 
c. Development of evaluation technology for satisfactory food packaging materials and 
containers 
D. Promotion of livestock biotechnology implementation technology development (new project) 
(FY91 through FY95) (FY90 Outlay: 0) 
FY91 Outlay: ¥64 million 
1. Description 
Efforts will be made to promote the development of new technologies based on the transplantation 
technology of fertihzed eggs for livestock, particularly, basic technologies for nuclear 
transplantation, and the development of drug chemicals and instruments necessary for the 
procedure. Therefore, MAFF will subsidize the acquisition and maintenance of machines and the 
purchase of research materials required for the project render advice and guidance concerning 
technical R&D through national research institutes, and carry out on-site surveys on related 
technologies overseas. 
. Mayor technical development topics 
a. Nuclear mactivation technology for in-vitro matured eggs 
b. Cell fusion technology 


c. Freeze-preservation technology for porcine fertilized eggs 





d. New parentage (individual) identification technology 
E. Development of biotechnology-applied fish farm systems (new proyect) 
(FY91 through FY95) (F Y90 Outlay: 0) 
FY91 Outlay: ¥17 milhon 


i. Objectives 
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Fish farming has become increasingly important and its productivity needs to be improved in view 
of the recent 200-nautical mile fishing area limitation. Due to the recent progress m 
biotechnology, mt has become possible, in a laboratory, to produce three-tumes larger fish that 
maintain a high growth rate by not maturing, and to produce only the female fish which have a 
higher market value than the male counterpart. Thus, attempts will be made to develop methods 
to imtroduce these laboratory techniques into the fish farming industry, and to propagate 
biotechnological seeds. 
uu. Major technical development topics 
a. Development of mass-production technology for biotechnologically produced fish 
Scale up laboratory technologies to mass-produce seeds for fish farms. 
b. Creation and preservation of elite clone fish 
Clone fish will be created to possess elite characteristics including fast growth rate, high value 
and disease resistance, and the fish will be stored constantly at a specific place to be supplied 
as seeds whenever necessary. 
c. Compilation of manuals for cultrvating biotechnologically produced fish 
The cultivation method suitable for the characteristics of a particular biotechnologically 
produced fish will be examined, and the results will be compiled in a manual. 
F. Countermeasures against oil pollution damages in fishing grounds: 
Development of biological cleaning technology for oil pollution (new project), within the oil-pollution 


damage prevention measure project 





(FY91 through FY95) (FY90 Outlay: 0) 
FY91 Outlay: ¥9 million 
1. Objectives 
Oil pollution in fishing grounds not only cause fishing losses, but also adversely affect the eco- 
systems and the reproduction function of the fishing grounds. 


Considerable amounts of time and labor will be required to completely restore oil-polluted fishing 
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grounds. Through the development of a o1 pollution treatment technology using an oil- 

decomposing microorganism, the polluting oil will be quickly and safely removed and the fishing 

ground environment will be rapidly restored. Therefore, basic technologies necessary for the new 

technology development will be studied 

nu. Major technical development topics 

a Naturally occurring oil-degrading microorganisms will be collected, ssolated, cultwated and 
evaluated for then capabilities 

b. The R&D statuses, in Japan as well as overseas, of “microbial formulations” or “nutritional 
formulations,” which are considered to be applicable for cleaning oil pollution, will be 
surveyed and evaluated by testing. 

c. The relationships of otl-degrading microorgansms with, and thew effects upon marine 
tological resources (eco-systems) will be surveyed and compiled 

d. The compilation of evaluation standards (manuals) concerning the treatment technologies 
by onl-degrading microorganisms will be examined. 


e. Subsidy reciprent: Fishery Oil-Pollution Rehef Foundation, Inc 





3. Establishment of Private Sector Research Promotion Office 
On 11 June 1990, the Private Sector Research Promotion Office (PSRPO) was established within the 
Promotion Section of the Secretariat of the Agriculture, Forestry and Fisheries Research Council 

.AFFRC), in order to support and promote private-sector tests and research 
projects using advanced technologies, such as biotechnology and electronics 


, 


en 4 nyt) 9 - c v foeh vw ; 
for agricuiture, forestry, fishery and the food industry. 
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<Organization of PSRPO> 


Chief, Promotion Section , 


Head, PSRPO - Assistant Section Chief Person in charge of Planning: 
(im charge of Private Sector : 
Research Promotion Group) 
—— —____ 
Person in charge of Private 
Sector Subsidization 


-  |Person in charge of Control 


— Research Survey Officer 


- 


< Concurrently < Other concurrently serving 
served within bureaus & agencies in MAFF > 
the Secretariat - Research Survey Officer 
of AFFRC by> — Minuster’s Secretariat: Planning & Technical 
— Planning & Investigation Section Coordination Offices 
— Liasson & Coordination Section — Agricultural Production Bureau: Crop Production and 


Fertilizer & Machinery Drvisions 


- R&D Section 
— Livestock Industry Bureau Animal Production Dmsion 


— Biotechnology Section 
~— Food and Marketing Bureau: Technology Office, 
— Tsukuba Office Processing Industry Division, and Vegetable 
Production & Marketing Division 


— Food Agency Processed Food Division 


- Forestry Agency: Research & Extension Division and 
Technical Development Promotion Office 


— Fishery Agency Marine High-Technology Development Office, Research 
Drvision 


4. Other Promotional Policies 
A. Duties of BRAIN 
BRAIN shall fund or give loans to testing and research projects concerning bio-onented technologies 
including biotechnology in the private sector (initial targets will be technologies concerning agriculture, 
forestry and fishery, beverage and food production industry, tobacco production industry, silk-reeling 
industry, lumber production industry, sales of agricultural, forestry and marine products and beverages and 
foods, and tobacco sales). 

FY91 Outlay: ¥2,200 million (FY90 Outlay: ¥1,900 milhon) 


i. Funding Projects 
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BRAIN shall purchase stocks of joint bio-oriented technical development corporations (that pay stock 
dividends) which have been jointly established by two or more corporations, organization in the fields 
of agriculture, forestry and fishery, and local public organizations. 

(a) Investment ratio 

Investment of up to 70 percent of the fund necessary for a project (except land cost) 

(b) Investment period 

As a rule, not more than seven years (if deemed necessary, not more than 10 years) 
i. Loan Projects 

FY91 Outlay: ¥1,300 million (FY90 Outlay: ¥1,600 million) 

BRAIN shall issue loans, under the conditions stipulated below, to a corporation, an organization in 

the fields of agriculture, forestry and fishery, or a public-service corporation for its research and testing 

projects concerning bio-orented specific industrial technologies. 

(a) Loan ratio: Not more than 70 percent of loan target costs (including facility and equipment, 
testing ground development, material, commodity, labor, overseas procurement and 
miscellaneous costs). 

(b) Term of loan: Until the project termination or not more than five years, as a rule. 

(c) Repayment term: Not more than 15 years, as a rule. 

(d) Interest: | Conditional zero interest. (In the case of a successful completion of a project, an 
interest corresponding to the degree of the success shall be paid back.) 

(e) Reward: Corresponding to the interest calculated at simple interest rate per annum for the entire 

loan term, with the said interest rate being commensurate to the degree of the success. 

(f) Collateral & guarantor: Required as a rule. 

iii. Recommend joint research projects between a private corp. and a national research institute 
iv. Recommend or advise on the offering of plants’ genetic resources by the “Agriculture, Forestry 
and Fisheries Gene Bank" to private corporations 


v. Invite foreign researchers, accept research projects as a consignee, disseminate information and 
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Carry Out surveys 
<Summary of Projects Funded by BRAIN> 
(a) FY86 Projects 





Project Title 











Major Investing Corporations 









Brotechnologcal RAD 
comcermng coid-remstant 
plant resources 


+Hokuren Agncultural Cooperauve Federanon 
+Hokkawdo Credxt Agncultural Cooperatuve 





*Wadoman Agncultural Cooperauve 
China Agnoultural Cooperauve 
*Erabu Lily & Freema Production & Shipping 





*Saga Prefecture Economic Agncultural 
Cooperauve Federation 





*Hitacs Zosen Corp 

eJapan Steel Corp 

elwate Prefecture Economic Agncultural 
Cooperauve Federation 


*Koiwa Stock Farmung Co., Lid. 
slwate Prefecture 





eAsahi Brewenes, Lid 

*Kyowa Hakko Kogyo Co. Lid 
<Gekkeikan Corp 

eSuntory Lid 

eTakara Shuzo Co., Lid. 
*Nikka Whiskey Co. Led. 
*Brewing Socety of Japan 


“Orel Shuzo Co., Lid. 
«Kirin Brewery Co., Lid. 
«Sapporo Brewenes, Lid. 
*Sanraku Breweries, Lid. 
*Tohojozo Co., Lid. 
*Hakutsury Shuzo Co, Lid. 





«Nisan Oi! Mills Co. Lid 


*Mitsu Manne Development Co., Lid. 














eMitsubishi Mining & Cement Co., Lid. 
«Taiyo Fishery Co., Lid 
*Takashima Town 








Project Title 








Major Investing Corporations 


«Mitsubishi Coal Mining Co., Lid. 
*Nagasalo Prefecture 
11 other corporations of the Mitsubishi Family of 


SS 




























of indoor-growing trees and 
establishment of hydro-culture 
wuem 


Research concerning ‘Japan Tobacco Industry Corp. *Brewery Socety of Japan 

development of nce vanety Kirin Brewery Co., Lid. *Tokyo Prefecture Sake Makers’ Assocation 
suitable for procesung *Tokyo Electric Power Co., Lid. Japan Grain Sanction Association 
Research concerning creauon *Hitachi Zosen Co., Lid. “Ohbayashi Corp. 


*Ube Industries, Lid. 

*Sanwa Bank, Lid. 

«Kurogane Kosakusbo Ltd. 
*Daisue Construction Co., Ltd. 
*Nissho-lwai Corp. 


Fujisawa Pharmaceutical Co., Lid. 

Osaka Cement Co., Lid. 

+Zenitaka Corp. 

*Toyo Construction Co., Lid. 

*Uchiyama Green-Land Construction Co., Lid. 









Research concerning 
trotechnologcal production of 
elite animals for expernments 








eNisseiken Inc. 





*Tosoh Corp. 
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(c) FY88 Projects 


































Value Fish Farmung 
Technology Research 
Insutute, Inc. 








better cold-water high-value fish 
and new farmung system 





(d)FY89 Projects 





Corporation 


Project Title 





Corporation Project Major Investing Corporations 

Japan Turf Grass Research concerning development ‘Japan Horse-Raang Faalty. inc *Tase: Corp. 

Corp. of breeding and new proliferation *Nihon Noyaku Co. Led *Toyo Green Co. Lid 
technologes for lawn grass 

Gifu immuaity Research concerning development «Gen Corp 

Research Insutute. of ummunity formulatons for *Kyontsu Orgamec Industry 

Inc. livestock contagous diseases Research Lnsutute, lnc 

Wakayama Agn-Bio Research concerning development Wakayama Prefecture Agncultural *Toyo Serkan Kasha Lid 

Research Center, of mproved mucrohial producton Cooperauve Federaton «Wakayama Nokyo Food Corp 

Inc technology for tangenne juice *Asahi Brewenes, Lid Wakayama Prefecture Agncuitural 

Product Procesmng Research lnsutute 
Cold-Water High- Research concerning breeding of *Nippon Susan Kasha. Lid *Nichumo Co. Lid 





Major Investing Corporations 













Techno-Grafung 
Research Insutute, 
Inc. 


Development of mass-production 
technology for elite graft-tree 
seedlings 


‘Japan Tobacco Industry, Inc 
*Toshiba Corp 

*Natonal Federaton of Agncultural 
Cooperatives 


*Komatwm Lid 
eKapma Corp 





Crop Growth 
Control! System 
Research 
Association, Lac 


Development of farming robots 
and preasion control system 
suitable for crop physiology 


«Kubota, Lid 


ekegars Teshwic Co. (Lod 





Functional Pepude 
Research Institute. 
Inc. 


Development of known- 
component, serum-less culture 
for livestock ova 


*Bio-Saence Research Inswtute, Inc 
Yamagata Shimbun Co. Lid 


elntelhgent Cosmos Research Orgamzavon, inc 


eLivestock Improvement Corp 
*Tohoku Blectnc Power Co. Lid 
Su additonal corporabons 





Nemauc Corp 


Development of anu-nematode 
technology by means of natural 
enemy organism 


*Hodogaya Chemical Co. Lid 


“Sanke: Chemical Co. Lid 





Nondestructive Fruit 
Quality Evaluation 
Research Insutute, 


Inc. 
EE 








Development of automatic, 
nondestrucuve clasmficaton 
svstem for fruits 





(e) FY90 Projects 








*Maio Manufacturing Co. Lid 


*Ehime Prefecture Fresh Frust Agncultural 


Cooperauve Federauon 


Hamamatsu Photonics Corp 
























& Proliferation 
Technology Research 
Institute, Inc 








production technology 
in F, breeding of feed 
crops 





*Snow Brand Seedling Co. Lid 
o(Hokuren Agncultural Cooperative 
Federation} 





——___ 
Corporation | Project Title Major Investing Corporations 
Okinawa Orchid Technical “Orion Beer Co. Lid «Takakura Corp 
Research Insutute, development “Oldnawa Bectric Power Co. Lid *Tropical Resource Plant Research inswtute, Lod 
Inc concerning culuvation Gushikawa City Otooawe Bank Lic 
of new Orchidaceae +{Otanawa Prefecture Economic Federavon) (Otanawa Prefecture) 
vaneues 
Feed Crop Breeding Development of seed sJapan Feed Crop Seed Amoaaton *Taki & Co. Lid 


sLivestock Technology Asspaation. Inc 














Given Chan teen ROOgca ~Tamare Shuzo Co. Lad (huge Pharmaceuucal Co. Lid 
Fagacenag Resear cemearct fr “Kazen Pharmaceuncal Co. Lid ehanem (orp 
lnaatute la teweiopment of ssefu Seckagaie Koge Co. Lod Tohote Kagaku Pharmacewwcal Co. Lod 
wmecchandes -inteiugent ( orp < ommos Research Orgamzanoo 
-“Stbetsa Medical Scence ( orp *Tohotu Bectnc Power Co. Lad 
-Aomon Bana. Lid “Mictinom Bana, | ic 
=Aomon Prefecture “Hrowm Cn 
yemweed Remuric Tectaxna Yana Corp Maruwm ( orp 
Resear lomcute teweropmen: of -Neman (comtructos (© Lid Namen Kagaku Kogyo Co. Lod 
in mposent sakZabOO oto Ganka, Lat -Sumstomoe Chemical Co. Lid 
oc Ug denen = Ehume Prefectus: Fumes oper sure «Ehume Prefecture ( redit boame sy 
caiuvanoe for Feder apoe Cooperauve Federauon | 





























Field Financed Project 





Breeding and cultwation of farm crops s 21 
Agricultural chemicals and building materials 1 6 
Facihtres and machinery 2 3 
Livestock 5 13 
Food and brewery industries 3 27 

















Forestry . 5 





Fisucries 


















B. Revision of financing and tax systems for promoting R&D and industnalization 
1. Financing (loan) systems 


Since FYS8 the followmg financing systems have been revised to include biotechnology-related 


facilities 
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Agriculture, Common Farmers, 6.6 percent 80 percent Within 20 years Common use facilities financed 


Forestry & facilities for woodsmen and (including three years by the Agriculture, Forestry and 
Fishery Finance biotechnological fishermen of deferment period) Fishery Facility Fund 
Corp. Fund production of 

agricultural, Incorporated 

forestry, animal Organizations 

and marine (including 

products corporations) 

organized by 


Experiment and farmers, 
research facilities woodsmen and 
for new variety fishermen 6.6 percent 80 percent Within 15 years Competent minister-designated 
cultivation (including three years facilities financed by the 

of deferment period) Agriculture, Forestry and 
Fishery Facility Fund 








Japan Facilities and Private or public | 68 percent 40 percent Within 15 years Facilities and equipment, as 
Development equipment service (including three years described in left, will be added 
Bank Fund required for corporations of deferment period) to the list of loan targets under 
biotechnological the sub-heading "Promotion of 
production of Biotechnology Industrialization.” 
beverages, foods, 
fats and oils, or 
materials 
exclusively used 
for agriculture, 
forestry, livestock 
and fishery 
Hokkaido- Same as above Same as above 6.8 percent 70 percent Within 15 years Establish the new “Regonal 
Tohoku (including three years Biotechnology 
Development of deferment period) Commercialization Promotion” 
Fiance Corp. provision in the Special Interest 
Fund System 
































"Note: The interest rates shown were e as OFT June TOT. 
ii. Tax measures 

In order to encourage biotechnology R&D in the private sector, the exception provision was made for 
the national tax (corporate income) for three years starting in FY85, and for the local tax (fixed 
property tax) for two years starting in FY86. These terms were extended by the tax revision systems 
in FY88 and FY90. 

a. National tax 

When an individual or a corporation, which submits a business income statement, has acquired, 
manufactured or constructed key technology R&D machines or facilities between 1 April 1988 and 31 
March 1993, a sum corresponding to seven percent of the cost, in addition to the deductible additional 
experiment and research expenses, shall be deducted from the corporate income tax (the total 
deduction not to exceed 15 percent of the tax without deduction). 

<Covered machines and facilities> 


Genetic recombination laboratory, safety cabinet for research, high-pressure sterilizer for research, 
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automatic colony transfer device for research, cell and tissue culture experiment device, cell fusion 
experiment device, cell classification experiment device, cell microscopic manipulation device, 
bioreactor experiment device, peptide purification experiment device, peptide auto-slicer, peptide 
synthesizer, amino acid analyzer, immunity measurement device, electronmicroscope, supersonic 
microscope, spectroscopic analyzer, x-ray analyzer, mass spectrometer, nuclear magnetic resonance 
absorption device, and super-critical separation experiment facility 

< Addition to the above, as of 1 October 1987> 

Centrifuge for microbial and cellular metabolic materials, microbe and cell culture conditioning device, 
plant assimilation device, laser injector for genes, nucleic acid auto-extractor, and nucleic acid base 
sequence analyzer 

<Addition to the above, as of 1 April 1990> 

Auto-amplifier for nucleic acids, and intracellular calcium concentration analyzer 

b. Local tax 

The fixed asset tax assessment for the research machines or facilities which have been newly acquired, 
manufactured or constructed for steadily promoting research experiments concerning genetic 
recombination technology and its application technologies during the period from 1 April 1985 to 31 
March 1991, will be reduced to two thirds of the regular assessments only for the three fiscal years 
Starting with the fiscal year in which the said tax is assessed for the first time. 

<Covered machines and facilities> 

Ventilating device and ultraviolet radiation device for genetic recombination laboratory, safety research 
cabinet, high-pressure research sterilizer, closed bioreactor experiment device, nucleic acid purification 
experiment device, peptide purification experiment device, and peptide automatic slicer. 

<Addition to the above, as of 1 April 1990> 

Closed-type centrifuge for microbial and cellular metabolic substances, closed-type plant assimilation 
device, and nucleic acid base sequence analyzer. 


<Addition to the above, as of 1 April 1990> 
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Nucleic acid automatic amplifier 

(Other Related Tax Systems) 

eMining & Industrial Technical Research Association 
a. National tax (continuation) 
The Mining Industry Technical Research Association assesses its corporate member a share for 
either acquiring or manufacturing machinery and equipment required for research experiments. 
If the charged share is to be paid by 31 March 1993, the corporation may voluntarily depreciate 
that amount, and may in advance write off the cumulatively acquired research asset value, rounded 
off to ¥1.00. 
b. Local tax (extension of applicable term) 
Those machines and devices that have been approved in accordance with the stipulation in Article 
14 of the Mining Industry Technical Research Cooperative Law, and that have been acquired or 
manufactured by 31 March 1991, shall be taxable as fixed assets at a rate four fifths of the 
standard assessment rate for the three fiscal years beginning with the fiscal year in which the said 
tax 1s first levied. 

¢Bio-Oriented Technology Research Advancement Institute (BRAIN) (newly established in FY88) 
When a private corporation invests through BRAIN for a specific experimenting or research 
corporation, the amount equivalent to 20 percent of the investment, under certain conditions, can 
be added to the investing company’s increased research expenses to be specially deducted from 


the corporation's income tax. 


I]]-S Promotion of Basic Research Projects through Cooperation with Universities 

Biotechnology Advanced Technology Seed Cultivation Research Projects 

In FY84, the biotechnology seed cultivation research projects were initiated through consignment to universities 
capable of advanced basic and interdisciplinary studies in order to cultivate and nurture seeds (germinations) 


that were expected to become the basis for future technical development in the rapidly advancing 
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a 


biotechnological field. 


FY91 Outlay: ¥103 million 





Research Project 





(FY90 Outlay: ¥103 million) 





Specific Research Topics 





| CGlanficauon of mechasuem for high-order informauon manifestauon by plant 


nuclear chromosomes 

1. Ganficauon of high-order contro! funcuon in geneuc recombination and 
manifesiauon in plants 

2 Bhuadaton at molecular level of funcuon and aructure of plant 
chromosomes 

3. Gaanficanon of pliant cell funcuons for chromosomal manipulauon 


Project leader Tadast: Watanabe (professor ementus, Keso University) 
Project term: FY89 through FT93 


(1) Molecular danficauon of gene inseruon mechanism into chromosome 

(2) Ganificauon of mutation mechanism of plant chromosome caused by 
transposuonal factors 

(3) Gaanficauon of high-order contro! funcuon of pliant geneuc manifesation 

(4) Glanficaton of sabuuzed functuonal segment in pliant chromosomes 

(S) Bamc study of plant recomtnation technology umng arufiaal chromosomes 

(6) Molecular danficauon of unique structure in mesoms of plant cells 

(7) Glanficauon of high-order informauon manifestauon of cytoplasmic inhentance 

(8) Ganficanon of sability of muni-protoplam-inserted chromosomes 





[] Bamc studies concerning development of chemomumetuc enzymatuc reacuon 


sysiems 

| Alterauon of substrate speafiaty by chemomumetuc reacucn 

2 introducuon of enrymatuc funcuo.. unto speafic hopolyme: 

3 Development of high-funcuon enzymes through comtanaton of 
chemomumetuc and protein engneerng techniques 


(1) Alteraton of reacuon characterssucs and substrate speafiaty of gucoamylase 
2) Widening and narrowing of substrate group speafiaty in proteases 

3) Demgn and swotheas of RNA enzymes 

(4) Glanficauon of bamc techniques for creaung anubody enzymes 

5) Creauon of novel enzymes by introduang unnatural amino aads 

(6) Demgn and charactensucs of arufical dimer enzyme models 


7) Alterauon of enzymauc furcuons of lipase by chemomumeuc technique 
Project leader Shuncty Suzuio | Professor, Sastama lngutute of Technology) 
Project term FY through FY 








_ 


ll Clarification of animal genes 
| Structural analyms of genes involved in benefiaal characters of lwestock (2 
animais and Clanficauon of manifestauon mechanuams 
2 Gianficaton of manne organiam genes involved in substance production 3 
and metabolic mechanigms, and clanficauon of the manifesauon 

mechaniems of the genes 


(1) Bamc studies concerning animal wral DNA manipulation technology 

Geneuc manifesiauon mechaniems of transformed animal through genetuc 
imtroducton into young embryos 

Qanficauon of funcuon-manifestiauon mechanems of immunity ceils with 
reconstructed genes 

Qanficatios of gructure and funcuons of major histo-compaubie genes 

CQlanficaton of histo-speafic manifestauon domunance regon for animal genes 
and enhancers 

Development of cloning vectors for long DNA segments (in the order of SU 
Las 

Qlanficauon of physologcally acuve substance producuon mechanams of 
marine Ofganiems 

8) Anaives of genes involved in metabolic pr 

mechamems in manne organiems 
9) Glanficauon of control mechamems for growt 
(10) Bamc gudies for marine 


Ae 


Propect leader Karuva Yamauch: Professor, Medical Research Insutute, 
To&vo Unrversty . 
Research term FYS8 through FY92 


-Cucts and their accumuiauon 
f marine organisms 


Ofgamuam vector sytem development 
— 











—————— 


Note The abowe tabie incluuss only the projects unvolving Japanese researchers The projects conmgned to overseas 
Status of Internatonal Research Exchange“ 








rganizauons are discussed under “II]6 Current 


I1]-6. Current Status of International Research Exchange 

1. International exchange of post-doctorate researchers 

Post-doctorate researchers of developing nations will be invited to Japan specifically to carry out joint research 
projects primarily concerning the recombinant DNA technology and to contribute to research cooperation with 
these nations. This system was maugurated in FY88 (two researchers for frve months). 

One researcher each from Thailand and Malaysia in FY88, one each from Thailand and Philippines in FT89, 


and one each from Thailand and Indonesia in FY90 were invited to the National Institute of Agrobiological 


Resources (NIAR) 


2. Research cooperation based on two-nation science and technology cooperation agreements 
_ 














Many cooperative research projects are being carried out in the fields of agriculture, forestry and fishery, in 
particular the biotechnology fields in recent years, based on the two-nation science and technology cooperation 
agreement. In May 1990, joint research project titles were agreed upon by Japan and the U.S. in various life 
science fields at the high-level joint committee, in accordance with the June 1988 agreement with the US. 
which was one of the two-nation science and technology cooperation agreements. 

In addition, biotechnology workshops have been frequently held under the sponsorship of an international 
organization, such as FAO and CGIAR. Many Japanese researchers have participated in these workshops. 
3. Advanced technology international joint research 

Joint research projects and workshops with researchers of the industrialized nations of Europe and America 
are planned for efficiently promoting basic research in biotechnology. 

A. International joint research projects 

i. Researcher(s) will be sent to the U.S. for a long term (FY89 through FY91) to participate in the 
project, "Research concerning the analysis of cis-trans components involved in genetic manifestation 
by high-order plants.” 

ii. Researcher(s) will be invited from the U.S. for a long term (FY90 through FY92) to participate in 
the project, "Research concerning the clarification of the nerve-system differentiation mechanism of 
insects during their embryo development process.” 

B. International workshops 

“Clarification of the inter-microbial antagonistic actions in the farm eco-system" (FY90 topic) 
4. Overseas-consigned leading brain-concentrated seed cultivation research 

FY91 Outlay: ¥15 million (FY90 Outlay: ¥15 million) 

In order to elevate the biotechnology research standard in Japan, new research projects will be initiated under 
the heading of "Overseas-consigned leading brain-concentrated seed cultivation research,” for consignment to 
foreign universities. These projects will carry the most advanced topics which are hardly pursued within Japan. 

eResearch project title: "Basic studies concerning the development of beneficial transgenic large 


livestock" (FY90 through FY92) 
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5. Research exchange 
In accordance with the system of the Science and Technology Agency (STA), the exchange of researchers in 


the biotechnology fields is underway, i.e., Japanese researchers are sent to research institutes in other nations 

and to attend international research meetings, while researchers of other nations are invited to Japan. 

III-7. Strengthening of Promotion Basis 

1. Biotechnological personne! training 

A. Research trainee system 

Researchers from the prefectural governments and the private sector are invited to national 
government research institutes for two to six months to receive guidance in research experiments. In 
FY84, a biotechnology slot was newly created to provide guidance in this field. In FY88, a new 


exclusive research trainee course (nine-month course) was established to strengthen the government's 


acceptance system. 


eStatus of trainee acceptance (biotechnology field only) 









































Fiscal Year Total Number of Trainees 
Trainees from Private Sector | Trainees from Prefectures 
FY84 $1 14 37 
. FY8s 80 19 61 
FY86 88 11 77 
I FY87 6 18 $8 
- FY88 67 28 39 
FY89 62 22 a 
FY90 71 25 46 


B. Short group training session for prefectural researchers in agriculture, forestry and fishery 
Short-term training sessions are held specifically for prefectural researchers to systematically acquire 
the newest high-level research theories, research methodology and research accomplishments. 


ePast training sessions (biotechnology field only) 
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Trae ag Topec 





FY™ 1? . 2 December 194 +Betechoon pce lechasques usefu of capenmen' and 7S 
feaearch wnsbtutes in agnoulture forestry and fishery 





2S . W March 1985 Be eho opus \echa.ques usehs # eapenmen( and 5 
research waswtutes wo agnculture. forestry and fishery 





Fyss D - 2 January 1986 +Breeding techaoiogy MU culture sytem 





rym 9 12 March 1997 Bole Roopa lechaques useful s experumen( and x 
research inswtutes un agnculture foremry and Sahery 





Frys” 14 - 18 March (988 sBeotechaotogpca \echasques useful # eapenment and 33 
research .nswtutes wo agnculture forestry and Sshery 





FYs 33. 27 January 1989 sHeotechsotopcal techasques useful st eapenment and Si 
research .oswtules in agnoulture forestry and fishery 





rye 4. 8 December 19 sBeotechnologpcal techasques useful st capenment and 

fesearch wasutules 1 agnculture forestry and fishery 
Plant fields 
Aquma feids 


ues 





FY® 


i 


% October 1999 +Beotechootopca techasques useful a experument and 
esearch ;nsptutes wn agnculture forestry and fishery 
Plant feds 
Aonuma feids 

















C. In-service training for national government researchers 

i. Traming systems within Japan 
(a) MAFF-admuinistered system 
Researchers will be dispatched to universities, experiment and research institutes under the 
jurisdiction of ministries other than MAFF and agencies and experiment and research institutes 
other than that the researchers are affiliated with, under the jurisdiction of MAFF (for a period 
of two months to one year). 
(b) STA-administered system 
Researchers will be dispatched to national universities and national university-sharing institutes 
in natural sciences (for a period of not more than one year). 

i. Traiming systems overseas 
(a) STA-administered, long-term overseas studying system for researchers (one year) 
(b) STA-administered, partially guaranteed researcher dispatch system (six months to 


one year) 


(c) MAFF-administered, totally guaranteed researcher dispatch system (six months to one 
year) 
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i. Biotechnology training for MAFF researchers 


MAFF researchers are given opportunities to systematically acquire the latest research theories 


and methodology in biotechnology. 


ePrevious training activities 


























—_————— — SE CE a EE See 
FYS86 FY87 FY88 FY89 FY90 
(20 days) (3 to 6 months) (3 to 6 months) (2 to 6 months) (3 to 6 months) 
Gene manipulation tramuing course 4 4 5 7 5 
Cell manipulation trang course 16 5 3 l 2 
ee 











wv. Genetic engineer training 
Trainees will be taught overall knowledge and techniques of biotechnology with an emphasis on 
DNA manipulation. This system was initiated in FY88. 
In FY89, from 4 to 14 December 1990, a curriculum including on-site training was offered at 
NIAR. 
2. Storage and control of genetic resources 
A. Status of genetic resource preservation by MAFF 
1. Status of genetic resource preservation 
MAFF preserves 170,000 plant genetic resources at NIAR. In addition, MAFF preserves 
approximately 11,000 microbes, approximately 21,000 trees, 630 animals and 290 marine organisms 
for research experiment uses (Table 1) 
u. Updating of gene banks for agriculture, forestry and fishery 
Various genetic resources need to be integrally secured as the bases for successful development 
of biotechnology. Therefore, in FY85, MAFF began to make efforts to collect and strengthen 
control of information concerning genetic resources and genetic breeding, by integrally updating 
the control and application system (the gene bank for agriculture, forestry and fishery) with respect 
to the entire products of agriculture, forestry and fishery including plants, animals, microorganisms, 
trees (initiated in FY87) and marine organisms (Table 2) 


In response to the private sector's demand for the distribution of these resources, MAFF began 
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to distribute plant genetic resources in January 1986, and microbial genetic resources in September 
1987 for research experiment purposes (Table 3). 
B. Plant genetic resource preservation status at major Overseas Organizations 
Both the U.S. and U.S.S.R. have long made efforts to preserve plant genetic resources for agricultural 
promotion. Today, approximately 400,000 items are being preserved at the U.S.S.R. Plant Production 
Research Institute, and approximately 200,000 items are being stored at the U.S. National Seed 
Storage Research Institute. 
A plan is being made to form a preservation network for all of these preserved items with the base 
at IBPGR (International Board of Plant Genetic Resources) (Table 4). 


(Table 1) Collection and Preservation Plan and Current Status (as of the end of February 1989, the 


goals to be reached in FY92) 






Classification 





Current 





Goal 























(Table 2) Organization Chart for MAFF Gene Bank Admunistration 


Gene Bank Cootro! Admit: auve Cousal |— « Brolopcal Geneuc Resurce Counall , 
' 
——- Genenc Resource Center —— . 
‘ - ‘ »* —_— ! * > — — - 3 _— 
Plant Geneuc Asuma (reneuc ‘Microta Geneuc Tree Geneuc , Manne Orgauam Ceneuc 
Resource Central Bank Resource Central Bank Resource Central Bank Resource Central Bank Resource Central Bank 
NIAR NIAR NIAR Kanto Tree Breeding Ground Navona Research nso 
of Aquaculture 
! ' 
~ — &. + — ———  ——— 
Plant Geneux Acuma Genenc Microtea Genenc Tree Genenc Manne Orgamam Geneuc 
Resource SuD Bans Resource Sub Bank Resource Sub Bank Resource Sub Bank Reseurce Sub Bank 
Ezpenment o1 Ezpenment or Exzpenment o1 Ezpenment of Experument o1 
research .omptutes ‘emearh omtule femard omic esearch inomtutes research insbtutes 
Seed Control Center Livesiocs improvemen: Tree breeding grounds* 
Center 


Livesioca Improvement 
( enter 


- *Eacept Kanto Tree Breeding Ground 


(Table 3) Distribution Record 


ot) 











Plants 




















Microbes 














Note) The above numbers include the plant stems distnbuted from 25 January 1986, when the plant distnbuuoa reguiauons were established, and ibe mucrobe items distnibuted 
from | September 1987. when the mucrobe distnbuton reguiavons were established, through the end of March 1991. 


(Table 4) Preservation Status of Plant Genetic Resources at Research Institutes in Japan and Overseas 



































{USA} 433 
Nauonal Seed Storage Research lnsutute ps) Wheat, soybean and nce 
Plant Geneuc Germ Plasm Research Insutute 1 Wheat, soybean and oats 
Three other facliues 1” 
USSR)” 
Somet Union Plant Producuon Research Insutute “0 Wheat, bariey and legumes 
PRC} 
Chinese Crop Geneuc Resource Storage Center 00 Ruce, wheat and sorghum 
Uw AK - 
Plant Breeding Research Insutute 63 Wheat, barley and oats 
Japan)}*” 173 
NIAR 104 Race, wheat, barley and legumes 
Vegetable. Crops and Tea Research Stauon 17 Meions eggplant, tomatoes and teas 
Frust Tree Research Stauoo $ Apples, atrus fruits and grapes 
Onhers 4” 
(International Insututes}** 
internatonal Ruce Research Insutute ([RRI) “ Race 
International Wheat, Corn improvement Center (CIMMYT) % Wheat, barley and corn 
Internatonal Semu-And Tropical Crop Research Insetute (ICRISAT) as Legumes, sorghum and mullet 





Information sources * Drvermty No 10 | 1987). * “Informauon eschange concerning collecuon, mantenance and uulizauon of crop genetc resources for breeding” (Nekagewara 
and Sanada (1988)). *’ Chugoleu Tsustaun by Shinka Co. Lid, (Nippon Nogyo Shumbun, 10 September 1984); ** National Insitute of Resources, Science and Technology Ageacy 
(984) * Survey by Liason & Coordinaton Drmmon, Agnculture, Forestry and Fishery Research Council (1991), * “Maintenance of geneuc resources for breeding” (Suzuls 
1988) ) except for [RRI which was taken from “Survey report on troprcal agnculture research and promouon" (Sato (1988); 


3. Operation of Tsukuba Agriculture and Forestry Research Exchange Center 

The Center, which was completed in May 1990, is to be used as the base for contacts between industry, 
academia and government as well as with overseas organizations with respect to fundamental and advanced 
R&D in biotechnology. Thus, the Center's facilities will be updated to promote researcher exchange and the 


common use of facilities and research resources. 


I1I-8 Application of Recombinants in Fields of Agriculture, Forestry and Fishery 
|. Establishment of guidelines for application of recombinants in agriculture, forestry and fishery 
A. Background 


1. With the recent advancement in recombinant DNA technology development, MITI and the Ministry 
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of Health and Welfare (MHW), in Japan, have already enacted the guidelines concerning the industrial 
use of recombinants for producing pharmaceuticals, enzymes and amino acids in the fields under their 
jurisdictions, and some production has already been underway. 
As for the recombinants in plants, many test have already been underway in the Western countries. 
In Japan, in December 1989, the Science and Technology Agency enacted the standards of experiments 
including those of non-closed systems. 
li. In view of the July 1986 recommendation of OECD, MAFF announced, in December 1986, its 
guideline draft for the use of recombinants. Since then, MAFF has examined the draft with comments 
made by various circles. In April 1989, MAFF decided to draft the "Guidelines for the use of 
recombinants in the fields of agriculture, forestry and fishery,” and notify organizations who are 
interested in using recombinants, in order for these recombinants to be used properly in the fields. 
B. Underlying thoughts and gist of the guidelines 
i. Underlying thoughts 
a. In order to ensure the orderly application of recombinant plants, their safety should be closely 
evaluated based on results ot non-closed system experiments, and the application should be 
directed toward open systems in a step-by-step fashion with proper control at each step. 
b. When a recombinant microorganism is used in an industrial production process, it must be 
carried Out under certain containment conditions according to the organism's characteristics 
(similar to the already enforced guidelines of MIT] and MHW). When the application of a 
recombinant microorganism in an open system 1s the ultimate objective, the concrete evaluation 
of the safety of the application will be further studied. 
ii. Gist of guidelines 
a. Those who undertake the application of a recombinant in the fields of agriculture, forestry and 
fishery must check the safety of the recombinant, e.g., the presence of harmful traits, and carry 
out the application according to the following guidelines which are appropriate to the type, 


application form and the level of safety of the recombinant 





(1) Recombinant plants 
When a recombinant plant is multiplied to secure materials required for breeding, the 
safety for open-system application must be confirmed by applications in a simulated 
environment in a segregated nursery. Once the safety is confirmed, the recombinant 
plant can be used in an open system. 
(ii) Recombinant microbes 
(a) Application in production process 
Those microbes that are recognized as extremely safe due to the lack of pathogenicity 
against humans can be applied in the minimum containment conditions (the "Good 
Industrial Large-Scale Practice” or GILSP application). Others must be applied under 
a certain set of containment conditions (Categories | to 3) which correspond to the safety 
of a particular organism. 
(b) Application ultimately intended for open systems 
Thorough information concerning the safety of an organism must be gathered, and a 
concrete safety evaluation method will be examined in the future. 
b. A recombinant must be used with necessary facilities and devices, operations must be carried 
Out with safety assurances. 


c. Those who undertake the application of a recombinant may request from the Minister of 
Agriculture, Forestry and Fisheries a confirmation concerning the com- 
pliance to the MAFF's guidelines for their safety evaluation, facili- 
ties and devices. 


For the confirmation by the Minister of Agriculture, Forestry and 
Fisheries, the Recombinant Application Special Committee, established 
in the Agriculture, Forestry and Fisheries Research Council (for 
animal drugs, the Biotechnology Special Committee, the Central Pharma- 
ceutical Affairs Council, MEW) will examine and deliberate requests 
for the confirmation. 

2. Guideline system 


Chapter 1. General provisions 








1. Objectives 
The objectives of these guidelines shall be to determine the basic requirements for appropriate 





wplication of recombinants with a newly inserted character through the recombmant DNA 
technology, and to assure the safety concerning the application of recombinants in the industrial fields, 
including agriculture, forestry, fishery and food industry, under the jurisdiction of MAFF, for the sake 
of the wholesome growth of these industries. 

2. Definitions 
Recombinant, host, vector, donor DNA, recombinant plant, recombinant microorganism, operation 
area, and operation field. 

Chapter 2. Safety evaluation 

1. Principles 
A recombinant undertaker shall be responsible for evaluating the safety of a recombinant by 
examining the characteristics of the recombinant based on the properties of its host, the recombnant 
DNA molecule and the vector, and comparing the recombinant with the host. He shall apply the 
recombinant in accordance with its type, application form and safety aspects. 
| Recombinant plants] 
(1) When a recombinant plant 1s multiphed to secure materials required for breeding, the safety for 
open-system application must be confirmed by apphcations im a simulated environment in a segregated 
nursery. 
(2) Once the safety 1s confirmed per (1) above, the recombinant plant can be used im an open system 
[Recombinant microorganssms| 
(1) Apphcation in production process: --Recombmant mucroorgansms are classified imto one of GILSP 
and Categories |-3, depending on the lieve! of safety. including pathogencity. before apphcation 
(2) Apphcaton ultimately intended for open systems --Producton shail be done according & 
above Recombinant microorganisms are handled by smulated environment application after safety 


evaluation, in order to confirm the safety for eventual open-system apphcabon Once the safety s 





confirmed, recombmant microorganisms can be used im am open system. 
2. Items to be evaluated 
[Recombinant piants) 
(1) Purpose of recombinant piant apphcation 
(2) Host or biological spenes to which the host belongs 
(3) Donor DNA 
(4) Vector 
(S$) Recombinant piant 
(6) Other (information obtaimed from recombmant DNA experments and during cultivation) 


[Recombinant mocroorgansms| 


(1) Purpose of recombmant microorganism application 
(2) Host or bological species to which the host belongs 
(3) Donor DNA 
(4) Vector 
(S$) Recombmant microorgansm 
(6) Other (informaton obtained from recombinant DNA experiments and during cultivation) 

3. Applicaton ciassificanon 
[Recombinant piants| 
(1) Applicanon m emulated environment -- This 5s a test application which is to be run in a marked 
area where the environment under which a particular recombinant pliant 1s to be grown 1s simulated. 
Measures must aiso be taken to prevent the plant's proliferation outside the area by letting its pollens 
escape outside the areca 
(2) Open-system apphcaon A recombinant piant whose safety s confirmed can be apphed im an 
Open system 


|Recommmant microorganisms 
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(1) GILSP application (minimum containment) and Categories 1-3 application (certain degree of 

containment depending on the nature of the organism). 

(2) Application ultimately intended for open systems 
Simulated environment application:--(Application of a recombinant microorganism which ts 
classified into GILSP or Category 1 in (1) above. This application is carried out as a test in a 
marked area, where the eventual environment for dosing the recombinant is simulated, and under 
the conditions that minimize the scattering of the microorganism and the transfer of the genetic 
character.) 
Open-system application:--Application of recombinant microorganisms whose safety has already 
been confirmed. 

Chapter 3. Facilities, equipment and operation gist concerning recombinant handling 
1. Facilities and equipment concerning recombinant handling 

{Recombinant plants] 

(1) An operation area must be established. 

(2) Upon consideration of the plant’s reproductive and multiplication forms, the availability of 

castration process for the plant, the plant’s physiological characteristics and the peripheral biota, a 

required segregated nursery must be established within the operation area. 

[Recombinant microorganisms] 
{Application in production process] 
An operation area must be established according to the level of safety, i.e., the classification of 
GILSP application, Category 1, 2 or 3 application, of a recombinant microorganism, and facilities 
and equipment with prescribed airtightness must be installed. 
[Simulated environment application] 
a. An operation area must be established. 
b. Upon consideration of the microbe’s reproduction and multiplication types, the availability of 


a control measure for the reproductive and multiplying capabilities, the application form in an 
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open system, and the peripheral biota, a required segregated nursery and a control facility must 
be established within the operation area. 
2. Operation gist concerning recombinant handling 

| Recombinant plants} 

(1) Cultivation control 

(2) Waste disposal 

(3) Storage 

(4) Transportation 

(S) Maimmtenance of facilines and devices 

(6) Other 

[Recombinant microorganisms} 

(1) Cultivation control 

(2) Waste disposal 

(3) Storage 

(4) Transportation 

(S) Maintenance of facilites and devices 


(6) Other 


Chapter 4. Control system 








Undertaker - = : 


Request for examination 
and deliberation 


To be established at each undertaker's place Advise, 
_ report 
‘ 
P Project manager Project 
a. ; 
Safety 
Health Committee 
control 
Education Advise, Close (to be 
& tramuing report cooperation 
F _ estabirshed 
Person im charge of 
proyect safety Repon at cach 
: (Assistance to project manager) undertakers) 
Project participants 
Chapter §. Confirmation and report 
Minster of Agnculture, Forestry and Fisheries 
Confirmation *Examination and Report 
deliberation by the Information and opimoons that 
Evaluation of recombinant s+ the Special Commattec of are expected to mfluenoe the 
safety, and comphance to the the Technical Counc! evaluation of the safety of 
guidelines on facslitees and the recombinant 
devices 


(Undertaker 


(Notes) | The above rectangie-cnclosed scctom are the regulations concermmg rcoombnant 
mocroorganimms imended for ultimate apphcateon m an open sysiem Concrete procedures tor 
evaluating the safety of these organnms el! be further mvestigaicd 

*Pror to the mssuance of confirmation by the Mimester of Agriculture, Forestry and 
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Chapter 6. Other matters 
|. Efforts should be made to gather as much information as possible concerning the safety of a 
recombinant microorganism that 1s intended to be applied in an open system 
2. For the tame being, recombinant animals are to be raised and managed im a certain controlled 
environment, although confirmation 1s required for each indmidual case 
3. For the tume being, recombinant non-cellular organisms (for inoculating an individual animal or plant) 
must be handled in accordance with the regulations concerning recombinant microorganisms 


4. For the tume being, a self-cloned organism will be handled as a recombinant 


7.) 


The Chief, the Secretariat of the Agnculture, Forestry and Fisheries Pesearch Council and 


the heac 


in 


of the bureaus anc the agencies will separate 
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